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The Financial System Review and Financial Stability 


The financial system makes an important contribution to the welfare of all Canadians. The 
ability of households and firms to confidently hold and transfer financial assets is one of the 
fundamental building blocks of the Canadian economy. As part of its commitment to pro- 
moting the economic and financial welfare of Canada, the Bank of Canada actively fosters a 
safe and efficient financial system. The Bank’s contribution complements the efforts of other 
federal and provincial agencies, each of which brings unique expertise to this challenging 
area in the context of its own institutional responsibilities. 


The financial system is large and increasingly complex. It includes financial institutions (e.g., 
banks, insurance companies, and securities dealers); financial markets in which financial as- 
sets are priced and traded; and the clearing and settlement systems that underpin the flow 
of assets between firms and individuals. Past episodes around the world have shown that 
serious disruptions to one or more of these three components (whether they originate from 
domestic or international sources) can create substantial problems for the entire financial 
system and, ultimately, for the economy as a whole. As well, inefficiencies in the financial 
system may lead to significant economic costs over time and contribute to a system that is 
less able to successfully cope with periods of financial stress. It is therefore important that 
Canada’s public and private sector entities foster a financial system with solid underpin- 
nings, thereby promoting its smooth and efficient functioning. 


The Financial System Review (FSR) is one avenue through which the Bank of Canada seeks to 
contribute to the longer-term robustness of the Canadian financial system. It brings together 
the Bank’s ongoing work in monitoring developments in the system and analyzing policy 

directions in the financial sector, as well as research designed to increase our knowledge. The 
strong linkages among the various components of the financial system are emphasized by 

taking a broad, system-wide perspective that includes markets, institutions, and clearing and 
settlement systems. It is in this context that the FSR aims to 


e improve the understanding of current developments and trends in the Canadian and 
international financial systems and of the factors affecting them; 


summarize recent work by Bank of Canada staff on specific financial sector policies and 
on aspects of the financial system's structure and functioning; 


promote informed public discussion on all aspects of the financial system, together with 
increased interaction on these issues between public and private sector entities. 


The FSR contributes to a safe and efficient financial system by highlighting relevant informa- 
tion that improves awareness and encourages discussion of issues concerning the financial 
system. The Bank of Canada welcomes comments on the material contained in the FSR. 
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Notes 


The material in this document is based on information available to 27 May unless 
otherwise indicated. 


The phrase “major banks” in Canada refers to the six largest Canadian commercial 
banks by asset size: the Bank of Montreal, CIBC, National Bank, RBC Financial Group, 
Scotiabank, and TD Bank Financial Group. 


Assessing Risks to the Stability of the 
Canadian Financial System 


The Financial System Review is one vehicle that the Bank of Canada uses to contrib- 
ute to the strength of the Canadian financial system. The Developments and 
Trends section of the Review aims to provide analysis and discussion of current de- 
velopments and trends in the Canadian financial sector. The first part of this sec- 
tion presents an assessment of the risks, originating from both international and 
domestic sources, that could affect the stability of the Canadian financial system. 
Key risk factors and vulnerabilities are discussed in terms of any potential impli- 
cations for the system’s overall soundness.! 


The current infrastructure, which includes financial legislation, the legal system, 
financial practices, the framework of regulation and supervision, and the macro- 
economic policy framework, significantly influences the way in which shocks are 
transmitted in the financial system and in the macroeconomy, and thus affects 
our assessment of risks. 


Our risk assessment is focused on the vulnerabilities of the overall financial sys- 
tem, and not on those of individual institutions, firms, or households. We there- 
fore concentrate on risk factors and vulnerabilities that could have systemic 
repercussions—those that may lead to substantial problems for the entire finan- 
cial system and, ultimately, for the economy. In examining these risk factors and 
vulnerabilities, we consider both the likelihood that they will occur and their po- 
tential impact. 


Particular attention is paid to the deposit-taking institutions sector, because of its 
key role in facilitating financial transactions, including payments, and its interac- 
tion with so many other participants in the financial system. For instance, these 
institutions assume credit risks with respect to borrowers such as households and 
non-financial firms. Thus, from time to time, we assess the potential impact that 
changes to the macrofinancial environment may have on the ability of households 
and non-financial firms to service their debts. 


Risk factors and vulnerabilities related to market risks are also examined. The 
potential for developments in financial markets to seriously affect the financial 
position of various sectors of the economy and, ultimately, to disrupt the stability 
of the Canadian financial system is assessed. 


1. The second part of the Developments and Trends section examines structural develop- 
ments affecting the Canadian financial system and its safety and efficiency; for example, 
developments in legislation, regulation, or practices affecting the financial system. 
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Financial System Risk Assessment 


Overview 


his section of the Review presents an 

assessment of the risks arising from both 

international and domestic sources bearing 

on the stability of the Canadian financial 
system. The objective is to highlight key risk factors 
and vulnerabilities in the financial system and to 
discuss any potential implications for the system’s 
overall soundness. 


Key Points 


e In general, the financial health of Cana- 
dian financial institutions, households, 
and non-financial corporations remains 
robust. 


Sources of risk to the Canadian financial 
system remain, however. These include 
rising global imbalances, the adverse 
implications of investors’ continued 
search for higher financial returns, and 
the potential volatility of economic 
growth in China. 


Preliminary analysis of the trend increase 
in financial risks borne by the Canadian 
household sector (partly resulting from 
the transfer of risks from other sectors) 
suggests that this trend currently poses 


only limited risks to the soundness of the | 


domestic financial system. 


Overall, the Bank of Canada concludes 
that the Canadian financial system remains 
sound. As well, the likelihood that these 
risks will be realized in such a way that 
there will be a significant impact on the 
Canadian financial system is small. 


Since the release of the last Financial System 
Review in December 2004, the global and do- 
mestic financial systems have remained sound. 


Globally, financial institutions and other cor- 
porations have generally continued to report 
robust profitability. Capital-adequacy ratios at 
large international and Canadian financial in- 
stitutions have continued to improve. The over- 
all financial situation of the Canadian non- 
financial corporate sector has also remained 
strong into 2005. Furthermore, Canadian 
households appear to pose relatively low risks 
for the Canadian financial system, since both 
the household debt-service ratio and the level of 
household indebtedness relative to net assets 
on a market-value basis remain modest. As a re- 
sult, the domestic financial system appears, on 
balance, well positioned relative to the vulnera- 
bilities associated with the currently identified 
sources of risk. 


The major sources of risk include the possibility 
of a disorderly adjustment of global imbalances, 
the possibility of a sudden decline in the prices 
of riskier financial assets, and the potential vol- 
atility of economic growth in China. There are 
also other sources of risk that are judged to be 
less significant, such as the trend increase in fi- 
nancial risks borne by the Canadian household 
sector. Although it is difficult to assess the like- 
lihood and near-term impact on the Canadian 
financial system of the realization of these risks, 
factors that might inform judgment on these is- 
sues are discussed in this section of the Review. 


Internationally, global imbalances are a key risk 
to financial stability. Despite a 19 per cent real 
effective depreciation of the U.S. dollar from its 
peak in February 2002, the U.S. current account 
deficit has continued to widen. This U.S. exter- 
nal deficit is mirrored by current account sur- 
pluses elsewhere, especially in Asia. To date, 
financial markets have handled these develop- 
ments with relative ease. It is not clear, however, 
whether this will continue. Further adjustment 
could take many forms, and under some sce- 
narios could be potentially disruptive to the 
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global economy and financial system. If the 
U.S. dollar continues to depreciate, internation- 
al investors, including foreign central banks that 
have been accumulating U.S.-dollar foreign cur- 
rency reserves, may become increasingly wary of 
adding to their dollar exposures. A sudden sell- 
off of U.S. dollars could have implications for 
interest rates and for the prices of riskier finan- 
cial assets, both in the United States and in the 
rest of the world, including Canada. Studies of 
past large current account adjustments in ad- 
vanced countries, however, suggest that market 
forces usually restore external sustainability 
without substantial disruption. Such an out- 
come would undoubtedly allow participants in 
the Canadian financial system to adjust without 
significant adverse consequences. Nevertheless, 
without timely corrective action on the part of 
key countries, the risk of a disorderly adjust- 
ment is likely to grow. In the meantime, the un- 
certainty about how global imbalances will be 
resolved remains an important risk for the 
Canadian financial system. 


The possibility of a sudden increase in the price 
volatility of riskier financial assets and a sudden 
decline in their prices pose risks to the Canadian 
financial system. Financial markets have been 
supported by high levels of monetary stimulus, 
which has been one factor sustaining investors’ 
continued search for higher financial returns. 
Over the past few years, there has been a simul- 
taneous appreciation of prices across a range of 
financial-asset classes, particularly for riskier 
fixed-income assets. Since March of this year, 
the prices of riskier assets have receded. Never- 
theless, the prices of most risky assets remain 
high, and this has led to renewed concerns that 
investor leverage may have resulted in valua- 
tions having outpaced fundamentals. As a result, 
there is a risk that a large-scale reversal in trading 
strategies may lead to a rapid increase in asset- 
price volatility and a sudden decrease in asset 
prices. One catalyst for such a reversal could 
be a sharp reduction in investor risk appetite, 
potentially resulting from a disorderly adjust- 
ment of global imbalances or from other events 
with important financial ramifications. The sig- 
nificance of these risks varies across investors, 
depending on their exposure to riskier asset 
prices. Major banks play a key role in the do- 
mestic financial system, and they appear well 
positioned to manage potential adverse move- 
ments in asset prices. They continue to be well 
capitalized and use risk-management practices 


that should limit the adverse impact of financial 
market volatility on their financial position. 


Rapid economic growth in China over the past 
several years has focused attention on the possi- 
ble global financial and economic implications 
of a sharp economic slowdown, or “hard land- 
ing,” in China. Given the growing level of inte- 
gration between Asian economies, a marked 
slowdown of the Chinese economy could have 
significant negative repercussions for the prices 
of commodities that Canada produces and ex- 
ports globally. A decline in commodity prices 
would likely lead to downward pressure on the 
value of the Canadian dollar, thereby softening 
the burden of lower prices on Canadian com- 
modity producers. If, on the other hand, China’s 
economy continues to grow rapidly, the Cana- 
dian financial system could face an alternative 
set of vulnerabilities. Although continued 
strong growth in Asian demand for commodi- 
ties, including oil and other energy products, 
would benefit Canadian producers, input costs 
would rise for other Canadian producers, as 
well as for households. Continued rapid growth 
in China could also result in overheating of its 
economy and a sharper downturn. Although 
each of these scenarios would likely signifi- 
cantly affect the profitability of many industries 
with a high exposure to international trade, in- 
cluding certain manufacturing industries, our 
analysis suggests that the overall impact on 
Canadian financial stability of either scenario 
would likely be limited. 


Domestically, the overall financial situation of 
the Canadian non-financial corporate sector re- 
mained strong into 2005. But the performance 
of some non-financial industries, notably auto 
manufacturing, wood and paper, as well as elec- 
tronic, computer, and clothing and textile man- 
ufacturing, has deteriorated recently. These 
developments represent another source of risk 
for the Canadian financial system. This deterio- 
ration results from a number of developments, 
including the further strengthening of the Cana- 
dian dollar since mid-2004 and substantial in- 
creases in input costs. The credit quality of 
these industries’ debts has thus worsened. It is 
unlikely that Canadian financial institutions 
with well-diversified portfolios would be 
strongly affected overall by the deteriorating 
credit quality in these industries. Thus, the 
near-term risks they pose to the stability of the 
domestic financial system are limited. 


Regulations and standards designed to im- 
prove the ability to manage, monitor, and mea- 
sure risks in one sector may result in those risks 
being transferred to another sector, such as 
households. Some of the risks that have tradi- 
tionally been managed by banks and pension 
funds have been transferred to households 
over the past decade. Furthermore, Canadian 
households have also voluntarily increased the 
risks to which they are exposed. The analysis of 
the potential impact of these increased risks, 
which is presented in this issue, aims to deter- 
mine the impact that these changes may have 
on the stability of the Canadian financial sys- 
tem. This analysis follows up on a study pub- 
lished in the December 2004 issue of the 
Review, which focused on the general financial 
situation of households. Overall, our prelimi- 
nary analysis indicates that the increased risk 
assumed by Canadian households appears to 
pose only limited risks to the financial system. 


Finally, major banks in Canada have reported 
record profits for the first quarter of 2005, 
with all three of their major business areas— 
consumer and commercial banking, wholesale 
banking, and wealth management—doing very 
well. Other financial institutions in Canada, 
such as securities dealers, life, health, and prop- 
erty and casualty insurance companies, also 
continued to report robust profitability. 


Overall, the Bank of Canada concludes that the 
Canadian financial system remains sound. As 
well, the likelihood that these risks will be real- 
ized in such a way that there will be a significant 
impact on the Canadian financial system is 
small. 
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Highlighted Issue 


The potential impact on the domestic financial 
system of the increased risk borne by the 
Canadian household sector is discussed in this 
section. 


An increase in the risks assumed 
by Canadian households 


Prepared by Philippe Muller 


When assessing the stability of the financial sys- 
tem, it is essential to have a thorough under- 
standing of the transfer of risks between the 
system's sectors. Regulations and standards de- 
signed to improve the ability to manage, moni- 
tor, and measure risks in one sector may result 
in those risks being transferred to another sec- 
tor, such as households. 


Throughout the world, banks, insurance com- 
panies, and non-financial corporations that 
sponsor a pension fund are seeking to reduce 
the volatility of their balance sheets. Conse- 
quently, some risks that have traditionally been 
managed by these institutions are now being 
transferred to households. For instance, some 
firms are considering changing their pension 
funds to defined-contribution pension plans, in 
which employees assume the risks associated 
with benefits. Another example is the use by Ca- 
nadian banks of securitization, which transfers 
part of the banks’ credit risk to investors 
(Toovey and Kiff 2003). Canadian households 
have also voluntarily increased the risks to 
which they are exposed; for example, by increas- 
ing the share of their wealth invested in assets 
that are subject to market risk. 


This rising level of risk has transformed the bal- 
ance sheets of Canadian households.! This sec- 
tion presents the preliminary results of a study 
that seeks to identify and document the mecha- 
nisms by which risks are transferred to Can- 
adian households, as well as to quantify the 

magnitude of the increase in overall risk assumed 


1. The December 2004 issue of the Review features a 
discussion of the overall financial situation of Cana- 
dian households. The analysis concludes that the risk 
posed to the financial system by the potential deterio- 
ration of the quality of household credit is minimal. 
A cyclical increase in interest rates should not signifi- 
cantly affect the credit quality of household debt, and 
the likelihood of a significant reversal in house prices 
in major Canadian markets is remote. 


by households. The ultimate goal is to deter- 
mine the impact that these changes may have 
on the stability of the Canadian financial system. 


Our analysis is based on aggregate data and gen- 
eral indicators of the financial situation of 
households, and some of the numbers are al- 
ready several years old. Thus, the analysis does 
not take into account the variability of condi- 
tions confronting households in different 
income brackets; it may also fail to capture the 
most recent trends. Because of the growing im- 
portance of households in the financial system, 
the Bank supports efforts to expand the range of 
data available on Canadian households.” 


The analysis begins with a description of the 
macroeconomic context. It then emphasizes 
the transformation of pension plans before 
addressing the potential short-term impact that 
increased market risk may have on households’ 
assets, liabilities, and net worth. This is fol- 
lowed by an examination of the impact of in- 
creased riskiness associated with household 
balance sheets on the stability of the Canadian 
financial system. 


The macroeconomic context 


Inflation in Canada was markedly lower in the 
1990s than during the two previous decades. It 
also became much more stable and predictable, 
and the volatility of many other macroeco- 
nomic variables also diminished considerably 
(Longworth 2002; Debs 2001; and Crawford 
2001). Even though a decline in the volatility of 
macroeconomic variables is beneficial to house- 
holds as a whole, this does not necessarily mean 
that they are exposed to less financial risk. In- 
deed, it appears that the decline in the volatility 
of macroeconomic variables has not translated 
into a decline in the volatility of financial vari- 
ables, except in the case of fixed-income secu- 
rities.? Furthermore, financial innovation, 
changes to regulation, and social developments 
have all had an impact on the types of risk to 
which Canadian households are exposed. These 


2. As well, an OECD working group is currently identi- 
fying measures that would improve the coverage of 
household financial data in national accounts. 

3. Borio and Lowe (2002) find that the magnitude of 
speculative bubbles has recently increased, and they 
conclude that low and stable inflation could increase 
the probability that excessive demand will affect the 
prices of financial assets. 
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factors have affected the evolution of the bal- 
ance sheets of households and pension plans. 


The transformation of pension plans 


Defined-benefit pension plans generally assume 
a large share of the risk associated with paying 
retirement benefits. Conversely, in the case of 
defined-contribution pension plans, this risk falls 
on the employee. Thus, switching from defined- 
benefit to defined-contribution plans implies 
shifting risk from the sponsors of pension funds 
to households. 


There are currently strong pressures on sponsors 
of pension funds to transform their defined- 
benefit plans into defined-contribution plans. 
This is partly attributable to the fact that the 
most sought-after and mobile segment of the la- 
bour market is increasingly demanding defined- 
contribution pension plans. In fact, skilled 
workers who expect to change jobs several times 
over the course of their careers tend to prefer de- 
fined-contribution plans, since they are finan- 
cially more advantageous.* Defined-benefit 
plans are also facing major supply-side pres- 
sures. The deficit position of many plans, 
changes to accounting practices, and certain ju- 
dicial decisions may significantly affect the fu- 
ture offer of defined-benefit plans. 


An analysis of the various pension plans avail- 
able in Canada shows a downward trend 
(-10 percentage points over the past 10 or 

11 years) in the number of participants in 
defined-benefit pension plans (Chart 1). This 
means that the retirement savings of a growing 
number of Canadians are exposed to market risk. 


Our analysis further indicates that the propor- 
tion of workers whose employers offer a pen- 
sion plan is declining. While over 40 per cent of 
employees were in an employer-sponsored pen- 
sion plan in 1992, this percentage had fallen to 
below 35 per cent by 2004. Households are 
thus increasingly responsible for saving for their 
own retirement. 


The transfer of risk from firms to households 
that follows from the reduction in the number 
of participants in defined-benefit pension plans 


4. The financial benefits associated with defined-benefit 
plans increase slowly in early career. Only during the 
final six to eight years before retirement do the 
advantages accumulate rapidly for members of this 


type of plan. 
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thus translates into a shift of risk from corporate 


stockholders to the participants in the various Tepe 

pension plans. So far, this transfer has affected eee ace 

only 10 per cent of Canadian households. Fur- |S eee 

thermore, it is absolutely essential to conduct a | 

deeper analysis using disaggregated and de- 

tailed data on the retirement holdings of Cana- : 

dian households, so as to obtain a better | 

understanding of the impact of thistransforma- 

tion on households and on the Canadian finan- 

cial system. | 
41.20 
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the past two decades. First, household balance 


The balance sheets of Canadian households 


4 _ a. Comprises registered retirement savings, registered home ownership 
sheets are much bigger now. The value of house savings, registered education savings, and deferred profit-sharing plans 
hold assets doubled between 1990 and 2004, Source: Statistics Canada, Survey of Consumer Finances (1984), Survey of 


increasing from 343 to 371 per cent of GDP. Rieti | ope 
In terms of their composition, there has been a 

rise in the share of total household wealth in- 

vested in assets subject to market risk, such as 

stocks, mutual funds, and principal residence 

(Table 1). This increase has been at the expense 

of investments in foreign currencies and depos- 

its, implying that a growing share of household 


I j market risk. 
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5. The Canada and Quebec Pension plans, as well as the 
Old Age Security Program (OAS) and the Guaranteed 
Income Supplement (GIS), are government programs 
available to all Canadians. Consequently, they are 
excluded from this analysis. 

Private retirement assets include individuals’ savings 
accumulated in registered retirement savings plans 
plus the value of savings vested in a company pen- 
sion plan (Statistics Canada 2001). 
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plans is relevant to only a limited share of the 
assets of Canadian households. 


An analysis of the distribution of Canadians’ 
pension assets reveals that 76 per cent of Cana- 
dian households have retirement savings that 
total less than $100,000, and that the remaining 
24 per cent possess 84 per cent of all private 
pension assets. Private retirement savings in 
Canada are thus highly concentrated i in the 
hands of wealthy households.’ 


In terms of household liabilities, the rising pop- 
ularity of variable-rate mortgages has estab- 
lished itself as a recent trend. We estimate that 
in 2004 the share of variable-rate mortgages 
was slightly below 30 per cent, up from less 
than 5 per cent in 1999. Mortgage loans repre- 
sent a very high proportion of the liabilities of 
Canadian households: 68.4 per cent in 2004 
(Bank of Canada Banking and Financial Statistics 
April 2005). Variable-rate mortgages increase 
the exposure of households to interest rate risk. 
These additional risks are likely offset by the 
characteristics of these instruments: short-term 
rate hikes do not necessarily result in higher 
payments, and mortgage payments are lower on 
average.® Moreover, the level of risk assumed 
appears quite limited, since the proportion of 
variable-rate mortgages in Canada remains be- 
low that in many other industrialized countries. 


The net worth of Canadian households (at mar- 
ket prices) has more than doubled since 1990 
and has increased more rapidly than real dis- 
posable income (Chart 2).” It can be used to de- 
termine the impact of all the aforementioned 
changes on the financial health of households. 
The volatility of the ratio of this net worth to 
disposable income represents a measure of the 
risks assumed by households: An increase in 
risk generally results in greater volatility (unless 
diversification yields positive results). 


In Canada, data on net worth (at market prices) 
have been available only since 1990. An analysis 


7. An analysis of the concentration of wealth in Canada 
leads to the same conclusion. 

8. Some variable-rate mortgage contracts allow pay- 
ments to remain constant even if the short-term rate 
increases. 

9. Net worth is obtained by subtracting liabilities from 
assets (at market value). Net worth is expressed in 
terms of disposable income in order to normalize it 
using an annual measure of households’ ability to 
generate savings. 


of these statistics does not yield a clear picture of 
the impact that the increased risk assumed by 
Canadian households has on the volatility of 
the overall net worth of households. Because 
household wealth is strongly influenced by the 
value of the principal residence, it is possible 
that an increase in the proportion of assets held 
in financial instruments reduces the volatility of 
the total net worth. This would be a benefit of 
portfolio diversification. !° 


In light of the strong growth in the net worth of 
Canadian households relative to disposable 
income since 1990, we may infer that they are 
better placed than before to contend with the 
increase in financial risk. 


Impact on the stability of the financial 
system 


Overall, our preliminary analysis indicates that 
the increased risk assumed by Canadian house- 
holds appears to pose only limited risks to the 

financial system. 


First, this transfer of risks is, in actuality, a redis- 
tribution of risks among households. For exam- 
ple, as banks transfer some of their risks onto 
other participants in the financial system (in- 
cluding households), this amounts to a shift of 
risks from the banks’ stockholders to pension 
plans, to insurance companies, and to house- 
holds that own financial assets.!* Only a small 
proportion of Canadians directly invest in fi- 
nancial assets, and pension funds hold bank 
stock in their portfolios. We may further assume 
that the same Canadians who own bank stock 
also invest eh financial assets and belong to pen- 
sion funds.!? Thus, risks seem to be redistribut- 
ed primarily between households, and within 
the portfolios of the wealthiest households. 


10. Work by the IMF (2005) has revealed that the volatil- 
ity of household net worth is lower in countries 
where the proportion of financial assets in household 
portfolios is highest. 

11. This conclusion is consistent with those of interna- 
tional bodies examining the transfer of risks onto 
households in other industrialized countries 
(IMF 2005). 

12. Canadian banks have been reducing their credit risk 
through securitization for several years, giving rise to 
the purchase of these new securities by pension funds 
and households. 

13. The high concentration of assets among the wealthi- 
est households supports this assumption. 
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Second, if the newly acquired financial assets 
generate yields that are weakly or negatively cor- 
related with those of the assets that households 
already own (such as the family residence), then 
the acquisition of financial assets could very 
well yield the benefits of diversification. !* In 
fact, yields from the stock market and from 
fixed-income securities in Canada have been 
weakly correlated with those generated by real 
estate since 1990. 


Nonetheless, if the redistribution of risks were 
to be among the lowest-income households, it 
is possible that a strong variation in asset prices 
could substantially affect households’ ability to 
meet their debt-servicing obligations and cause 
an increase in bad debts held by financial insti- 
tutions. Although unlikely, this possibility un- 
derscores the need to improve the frequency 
and depth of surveys of household balance 
sheets and to pursue ongoing studies that use 
disaggregated data on the balance sheets of Ca- 
nadian households. These data and analyses 
should make it possible to determine whether 
particular classes of households have an elevat- 
ed concentration of assets that have a higher ex- 
posure to market risk. This would then allow 
better determination of the long-term impact of 
this phenomenon on the Canadian financial 
system. 


Some of these risk transfers also raise certain 
longer-run issues. For example, with the down- 
ward trend in the number of participants in de- 
fined-benefit pension plans, the decline in the 
number of employers offering pension plans 
since 1990, and the fall in benefits paid by gov- 
ernment programs (OAS and GIS) in the wake 
of efforts to clean up public finances, it has 
become increasingly important to determine 
whether Canadian households are saving 
enough for their retirement.!°A shortfall in pri- 
vate savings could have negative repercussions 
for components of the financial system other 
than households. It could, for example, gener- 
ate upward pressures on the benefits paid by 
government pension-supplement programs. 


14. These benefits are on top of those accruing to the 
overall financial system from the diversification of 
risk among the various sectors. 

15. See Statistics Canada (2001). This study indicates that 
33 per cent of Canadian households had insufficient 
savings to maintain their standard of living after 
retirement. 


Furthermore, the question of whether house- 
holds have the ability to adequately manage 
these increased financial risks merits consider- 
ation. It is quite possible that some households 
are poor risk managers and badly placed to ab- 
sorb the potential consequences of the risks they 
incur. This, in turn, raises the need for authorities 
to promote the financial education of house- 
holds in order to help them better understand 
the financial risks to which they are exposed. !° 


Even though this preliminary analysis indicates 
that the increased risk assumed by Canadian 
households has had little short-term impact on 
the stability of the Canadian financial system, 
policies designed to improve the financial sta- 
bility of systemically important institutions 
should, nonetheless, take into account the re- 
sulting transfers of risk onto households, as well 
as their capacity to manage and absorb them. 


The Macrofinancial 
Environment 


The global economic expansion has continued at 
a healthy pace in recent months. Nevertheless, 
the surge in crude oil prices and their volatility 
since August 2004, together with the further wid- 
ening of the U.S. current account deficit, have in- 
creased economic and financial uncertainty. 


The global environment 


Against this backdrop of higher crude oil prices 
and their increased volatility, expectations for 
global economic growth in 2005 have been re- 
vised down since the December 2004 Review 
(Chart 3). Global activity is expected to remain 
robust, however, owing to the continued strong 
growth of most emerging-market economies, 
especially in Asia. Growth also remains solid in 
the United States. As a result, financial market 
participants expect the U.S. federal funds rate 
to rise to between 3.50 and 3.75 per cent by 
year-end. 


Improved corporate profitability and continued 
favourable financing conditions have contribut- 
ed to a further decrease in various indicators of 
financial distress, such as default rates. Accord- 
ing to Standard & Poor's, the global corporate 

default rate for speculative issuers, on a 12-month 


16. See initiatives of the Financial Consumer Agency of 
Canada (www. fcac-acfc.gc.ca). 
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rolling-average basis, edged down slightly to 
1.6 per cent in April from 1.8 per cent at the end 
of 2004 (Chart 4).!7 


Global imbalances 


The June 2004 Review highlighted global imbal- 
ances as a key risk to international financial sta- 
bility. A year later, this risk remains. Despite a 
5 per cent real effective depreciation in the U.S. 
dollar since last June and a 19 per cent depreci- 
ation since its peak in February 2002 (Chart 5), 
the U.S. current account deficit has continued to 
widen. In the fourth quarter of 2004, it moved 
above 6.3 per cent of GDP, a level viewed by 
most analysts as unsustainable (Chart 6). The 
growing deficit partly reflects the low level of 
U.S. domestic savings, particularly compared 
with savings in Asia. It also reflects the strength 
of U.S. demand relative to demand elsewhere. 
Until now, financial markets have absorbed 
these developments with relative ease. Notably, 
long-term bond yields remain low by historical 
standards, and volatility in the value of the U.S 
dollar has been low. 


It is not clear, however, how the currently be- 
nign situation will evolve. Adjustment can take 
many forms, and some scenarios could be po- 
tentially disruptive to the global economy and 
financial system. The weakening U.S. dollar has 
already significantly eroded the value of foreign 
claims in the United States. If the U.S. dollar 
continues to depreciate—as most analysts predict 
it must, to help shrink the deficit to sustainable 
levels—international investors may become wary 
of increasing their exposure to the U.S. dollar. 
However, this tolerance threshold is difficult to 
evaluate in the context of increasing global 
trade and economic and financial integration. 
Moreover, the U.S. economy remains the most 
productive and flexible among advanced econ- 
omies. Nonetheless, the prospect of a steep 
depreciation in the dollar increases the risks of 
global financial instability. 


The U.S. current account deficit is no longer 
principally financed by inflows of long-term 
private investment. Gross inflows of foreign 
direct investment and purchases of corporate 
stocks (as a percentage of U.S. GDP) have de- 
clined considerably from their peak in 1999. 
This has created a gap in external financing that 


17. Over the 1981-2004 period, the default rate averaged 
4.9 per cent. 
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has been filled by greater debt flows (corporate 
bonds and U.S. Treasuries), which are likely to 
be more mobile. 


Asian central banks, in an effort to prevent their 
currencies from appreciating, have been actively 
buying US. assets. The rapid accumulation of 
official reserves by Asian central banks is play- 
ing a role both in stemming the dollar's real ef- 
fective decline and in keeping yields on long- 
term U.S. issues low (Chart 7). But it has also 
added to uncertainty about the nature and tim- 
ing of the eventual global adjustment process. 


Although Asian central bank holdings of U.S. 
dollars are already at a very high level (Chart 8), 
an abrupt cessation of this accumulation of U.S. 
dollars seems highly unlikely. Over the medium 
term, however, Asian currencies will have to 
become more flexible in response to growing 
domestic pressures, including rising inflation, 
inflows of speculative capital, and the fiscal 
costs of continued intervention. 


A slowdown in central bank purchases or a loss 
of confidence on the part of private investors 
could lead to a disorderly adjustment of exter- 
nal imbalances. A sudden sell-off of the U.S. 
dollar could have implications for interest rates 
and asset prices, both in the United States and 
in the rest of the world, including Canada. U.S. 
long-term interest rates would likely rise, while 
the yields of similar maturities in other industri- 
alized countries could potentially fall as a result 
of a “flight to quality.” The economic effects 
would be complicated, but the current narrow 
spreads on high-yield corporate debt and 
emerging-market investments, despite the re- 
cent retrenchment since March, suggest these 
may be among the first affected (Chart 9). High- 
er interest rates would induce U.S. households 
to increase their very low savings rate. 


It is difficult to evaluate the risk of this scenario, 
however. Studies by the Federal Reserve Board 
of large current account adjustments suggest 
that, in advanced countries, market forces 
usually restore external sustainability without 
substantial disruption (Croke, Kamin, and 
Leduc 2005; Freund 2000). An increase in U.S. 
savings—through, for example, greater fiscal 
restraint—combined with increased spending 
abroad and more flexible Asian currencies 
would contribute to such an outcome. This 
would undoubtedly allow participants in the 
Canadian financial system to adjust without 
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significant adverse consequences. But without 
timely corrective action by key countries, the 
risk of a disorderly adjustment is likely to grow. 


The Chinese economy and the Canadian 
financial system 


China has experienced rapid economic 
growth for several years now and has become 
increasingly integrated with other countries 
through international trade and financial flows 
(Chart 10). This has focused attention on the 
possible global financial and economic impli- 
cations of a sharp economic slowdown, or hard 
landing, in China. A dramatic slowdown has 
become less likely in the near term, since 
growth in China’s real GDP remained robust in 
the first quarter of 2005, and private forecasters 
expect growth to moderate only slightly over the 
remainder of 2005. Nevertheless, given the rela- 
tively high level of integration between Asian 
economies, it is useful to assess the potential 
impact on the Canadian financial system of a 
possible hard landing of the Chinese economy 
at some point in the future. 


A hard landing in China would generally put 
downward pressure on global economic growth. 
If all other things remain equal, the direct effect 
on Canadian exports would be relatively limited, 
given that China's share of total Canadian 
exports remains low at 2.0 per cent. Far more 
important would be the indirect effect on the 
Canadian economy through lower global com- 
modity prices. Many observers have attributed 
the recent surge in the prices of a range of com- 
modities to strong Asian demand, especially 
that from China (Chart 11, and Technical Box 2 
of the Bank’s April 2005 Monetary Policy Report). 
Consequently, a marked slowdown of the Chi- 
nese economy could have significant negative 
repercussions on the prices of the commodities 
that Canada produces and exports globally. 


With Canadian bank claims on Chinese entities 
being very small (only 0.9 per cent of total bank 
capital in 2004), the consequences for the 
financial system of a hard landing in China 
would depend primarily on the impact of lower 
commodity prices on the balance sheets of 
Canadian bank customers. In this regard, it is 
important to consider the effect of lower com- 
modity prices on the Canadian dollar. Other 
things being equal, a decline in U.S.-dollar com- 
modity prices would likely lead to downward 
pressure on the Canadian dollar, softening the 
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burden of lower commodity prices on Canadi- 
an producers. Moreover, the sustained run-up 
in commodity prices since 2004 has left most 
commodity-producing industries relatively 
sound financially and less likely to experience 
significant financial stress. At the same time, a 
modest reduction in commodity prices would 
help many industries that use commodities. 


If, on the other hand, China’s economy contin- 
ues to grow for the next several years at the same 
average pace that it has over the past two de- 
cades, the Canadian financial system could face 
an alternative set of vulnerabilities. All else 
being equal, such a scenario should imply 
continued strong growth in Asian demand for 
commodities, including oil and other energy 
products. This would benefit Canadian com- 
modity producers while raising input costs for 
consumers of Canadian commodities. As in the 
case of a hard landing, this scenario would 
likely significantly affect the economic output 
and profitability of many industries with high 
exposure to international competition. At the 
same time, higher world commodity prices 
would likely be partially offset by an apprecia- 
tion of the Canadian dollar.!® However, continued 
rapid growth of the Chinese economy would 
likely only postpone an inevitable, and poten- 
tially larger, slowdown. Moreover, continued 
strong growth in China could lead Canadian 
banks and households to increase their expo- 
sure to Chinese investments as they search for 
higher returns. This would likely result in diver- 
sification benefits for Canadian banks, provided 
that the increase in their exposure to China in 
coming years was gradual. The cyclical nature of 
economic growth and commodity prices sug- 
gests that increased exposure to sectors depen- 
dent on the continued strength of the Chinese 
economy should be made without compromising 
the efforts of major Canadian banks to diversify 
their revenue sources. 


In view of the present health of the Canadian 
household and corporate sectors, it appears that 
the overall impact of a slowdown in the Chinese 
economy or, alternatively, continued strong 


18. See the Industry section on page 16 of this issue for a 
discussion of the impact of the appreciation of the 
Canadian dollar and oil prices on certain Canadian 
industries. 

19. See page 8 of the December 2003 Review for a discus- 
sion of the cyclical performance of the Canadian 
banking sector. 
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growth, on Canadian financial stability may be 
limited, both in terms of trade and of the risks 
posed to the banking sector. 


Canadian developments 


Canadian economy 


Economic growth in Canada eased in the sec- 
ond half of 2004 (Chart 12). Nevertheless, the 
Bank expects the economy to move back to 
its production capacity in the second half of 
2006.*° Economic expansion this year and next 
is expected to be supported primarily by contin- 
ued substantial gains in final domestic demand. 
This is likely to be partly offset by the drag on 
real net exports arising from the past apprecia- 
tion of the Canadian dollar. 


Households 


Canadian households have continued to in- 
crease their debt levels, thus raising the sensitiv- 
ity of this sector to adverse developments, such 
as significantly greater-than-expected increases 
in interest rates, unemployment, and/or 
marked declines in house prices. Nevertheless, 
as our detailed analysis in the December 2004 
Review showed, the risks households pose for 
the Canadian financial system remain low. 


Corporate sector 


Despite the surge in oil prices and the apprecia- 
tion of the Canadian dollar, the financial situa- 
tion of the non-financial corporate sector 
remained strong in the second half of 2004 and 
in early 2005. Profitability remained at a high 
level over the past year, and leverage decreased 
still further, reaching a very low level in early 
2005 (Chart 13). 


In particular, most sectors with a low exposure 
to international trade saw profitability remain 
quite buoyant (Chart 14).*! In some cases, the 
appreciation of the Canadian dollar in the sec- 
ond half of 2004 may have had a positive im- 
pact on rates of return, by further lowering their 
import costs (Chart 15). 


On the other hand, the profits of commodity- 
producing sectors fell back in the first quarter 
of 2005 as a result of such factors as losses on 


20. See the April 2005 Monetary Policy Report. 

21. For more analysis of the profitability of the non- 
financial corporate sector in Canada in 2004, see 
page 12 of the April 2005 Monetary Policy Report. 
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hedging contracts. Profitability in many other 
industries with a high exposure to international 
competition (other than commodity producers) 
has also fallen back since mid-2004. This deteri- 
oration chiefly reflected the adverse impact of 
the further rise in the Canadian dollar, the surge 
in the costs of energy and raw materials, and in- 
creasing competition from emerging markets, 
such as China. 


Despite the high overall level of profitability, 
the confidence of large firms has fallen back 
since the third quarter of 2004 (Chart 16). In 
contrast, the confidence of small firms has re- 
covered over the past year. 


Industry 


A limited set of industries, which include auto 
manufacturing, wood and paper, as well as elec- 
tronic, computer, and clothing and textile 
manufacturing, have been subject to consider- 
able financial stress over most of the period 
since 2001. These industries account for only 
about 9 per cent of the output of the non-finan- 
cial business sector, however, and so pose only 
a limited risk to the financial system. 


Output and profitability improved consider- 
ably in many of these industries in the first three 
quarters of last year, as a result of the same fac- 
tors mentioned in the “Corporate sector” 
section. But profits eased in most of these indus- 
tries in late 2004 and early 2005, following the 
further rise in the Canadian dollar since mid- 
2004 and substantial increases in the costs of 
energy and other raw materials. Moreover, the 
near-term financial outlook for these industries 
generally remains weak. 


Having decreased considerably since mid-2004 
(Chart 17), the profitability of Canada’s auto 
manufacturing industry is likely to remain 
lower than average over the near term. Competi- 
tive pressures from overseas producers are 
intensifying, and the profits of auto parts 
suppliers are being adversely affected by the 
sharp rise in the cost of steel and other raw 
materials. Indeed, a number of auto parts com- 
panies in Canada (and in the United States) are 
already having serious financial difficulties.?? 


22. See page 19 of this issue for a discussion of the 
impact on financial markets of the weakening credit 
position of the North American auto manufacturing 
industry. 
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Profitability in the wood and paper industry, af- 
ter improving markedly in the second and third 
quarters of 2004, has fallen back since then 
(Chart 18). Because their product prices are less 
buoyant, pulp and paper producers have experi- 
enced a more severe impact from such develop- 
ments as the appreciation of the Canadian 
dollar than building-product companies. As a 
result, many pulp and paper firms saw their 
debt ratings downgraded in December 2004 
and January 2005. 


Rates of return in the electronic and computer 
manufacturing industry continued to be weak 
in the second half of 2004 and early 2005 
(Chart 19). With the adverse effects of the past 
rise in the Canadian dollar and intensifying 
competitive pressures from firms in emerging 
markets, such as China, profitability is likely to 
remain low over the near term, despite projected 
growth in the global demand for high-technology 
equipment. 


Profitability in the clothing and textile manu- 
facturing industry was considerably lower than 
normal in 2003 and 2004, as production fell 
sharply following increased penetration of the 
Canadian market by low-cost producers in such 
countries as China and India. Further restructur- 
ing is likely this year, following the removal of 
all remaining quotas on imports of clothing and 
textile products by member countries of the 
World Trade Organization. 


Elsewhere, the overall financial position of the 
Canadian air transport industry appears to be 

improving because of reduced competition fol- 
lowing the cessation of operations by Jetsgo. As 
well, Canada’s cattle industry will receive sup- 

port, following the federal government's announce- 
ment of new financial assistance for the farm sector. 


More generally, it is unlikely that Canadian 
financial institutions with well-diversified 

portfolios would be strongly affected by the 
deteriorating credit quality in these industries. 
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The Financial System 


Financial markets 


Developments in financial markets since 2003 
have been influenced by high levels of both 
monetary stimulus and risk appetite among in- 
vestors.*° Over the past few years, these factors 
have contributed significantly to a simulta- 
neous appreciation across a range of financial- 
asset classes, particularly riskier assets. Since 
March of this year, however, the prices of riskier 
assets have receded, partly reflecting the remov- 
al of some monetary stimulus in certain indus- 
trialized countries and a decrease in the risk 
appetite of investors (Chart 20). 


This decline in the prices of riskier assets was or- 
derly and was modest relative to the significant 
price appreciation since early 2003. But sources 
of risk to global financial markets remain, in- 
cluding high oil prices, the possibility of a dis- 
orderly adjustment of global imbalances, and 
the adverse implications of investors’ continued 
search for higher financial returns. 


Adverse implications of investors’ 
continued search for higher financial 
returns 


Over the past few years, an environment of low 
nominal returns, along with strong fundamen- 
tals, has encouraged investors to raise the pro- 
portion of riskier assets in their portfolios. The 
risk to the financial system resulting from the 
appreciation in the prices of riskier assets was 
assessed in the June 2004 issue of the Financial 
System Review. Since that time, the prices of 
riskier assets, such as corporate and emerging- 
market bonds, along with income trusts and 
emerging-market equities, have risen further. 
Since March 2005, however, growth in corpo- 
rate earnings has slowed, there have been tenta- 
tive signs of another “soft patch” in global 
growth driven by persistently high oil prices, 
and the credit position of two large auto manu- 
facturers has weakened further.** This has 


23. See the report on page 37 of this issue for a survey of 
indexes used to measure investor risk appetite, as well 
as an explanation of the concept of “risk appetite.” 

24. See the discussion on page 19 on the weakening 
credit position of two large auto manufacturers, 
which contributed to a reversal in the prices of some 
risky assets in March through May 2005. 


Chart 20 Indexes of Investor Risk Appetite’ 
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Chart 21 Yield Spreads on Canadian 
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Chart 22 Value at Risk for Trading Portfolios: 
Major Banks* 
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resulted in a reversal of much of the price appre- 
ciation of riskier assets since June 2004. 


Despite this recent retrenchment, the prices of 
most risky assets remain similar to those at 
the time of the June 2004 Review. Spreads on 
corporate bonds are narrower, with Canadian 
investment-grade bonds trading at spreads 
about 5 basis points narrower than one year 
ago (Chart 21). Similarly, spreads on emerging- 
market bonds, as measured by JPMorgan’s 
Emerging Market Bond Index, remain over 
120 basis points lower than in June 2004. As 
a result of the low levels of yields even for 
these riskier assets, recent evidence suggests 
that investors seeking to meet their objectives 
for total returns, such as pension funds, have 
increasingly turned to investments in real es- 
tate and other asset classes, such as trans- 
portation and power supply infrastructure, 
commodities, private placements, and hedge 
funds. The high prices of riskier assets have led 
to renewed concern that ample global mone- 
tary liquidity and investor leverage may have 
caused valuations to outpace fundamentals. 


A rise over time in the yields on government 
bonds globally would reduce the need for inves- 
tors to acquire riskier assets to achieve their 
goals for total returns. This would erode the 
profitability of leveraged positions designed to 
take advantage of the low interest rate environ- 
ment. (See Box 1.) 


There is a risk that a large-scale unwinding of 

trading strategies may lead to a rapid increase in 
asset-price volatility. One catalyst for such a re- 
versal could bea sharp reduction in investor risk 
appetite, potentially resulting from a disorderly 
adjustment of global imbalances or from other 
events with important financial ramifications. 


In Canada, an assessment of the market risk as- 
sumed by the major banks, as measured by the 
value at risk that they report for their trading 
portfolios, suggests that the market exposure of 
these institutions has been trending lower, de- 
spite increasing revenues from trading-related 
activities (Chart 22). Canadian banks also use 
stress testing, a risk-management tool that can 
mitigate the impact on financial institutions of 
low-probability, extreme, but plausible, events. 
(See Box 2.) In addition, capital maintained to 
cover overall risks remains well above regulato- 
ry benchmarks. Major banks thus continue to 
be well capitalized and appear well positioned 
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to manage potential adverse movements in 
asset prices. 


Nevertheless, other Canadian investors, includ- 
ing households and pension funds, should pre- 
pare for the possibility of some further decline 
in financial-asset prices. 


The weakening credit position of two large 
auto manufacturers 


The weakening financial positions of General 
Motors Corporation (GM) and Ford Motor 
Credit Co. (Ford) resulted in a series of credit- 
rating downgrades. GM is now rated below in- 
vestment grade by both Standard & Poor's and 
Fitch, while Ford is rated below investment 
grade by S&P. As a result, a sharp increase in the 
spreads on GM and Ford corporate bonds en- 
sued, with GM’s 30-year benchmark increasing 
by about 200 basis points. Information from 
credit default swaps (CDSs) for General Motors 
Acceptance Corporation (GMAC) indicates that 
the premium on 5-year CDSs, which represents 
the underlying credit quality of GMAC, has in- 
creased from about 230 to roughly 600 basis 
points. The downgrade of GM's and Ford's debt 
to non-investment grade may cause the spread 
to widen even further, since investors who are 
unable to hold non-investment-grade debt may 
be forced to sell bonds issued by GM or Ford in 
accordance with their investment mandate. 


Because GM and Ford are two of the world’s 
largest corporate borrowers of marketable debt, 
large movements in their spreads can signifi- 
cantly affect credit markets. To date, the Canadi- 
an corporate bond market has been relatively 
unaffected. However, spreads in U.S. corporate 
markets have widened since the most recent GM 
and Ford profit announcements. Yield spreads 
on corporate issues in the United States are 
about 30 basis points wider in the all-invest- 
ment-grade category (from BBB to AAA) since 
March 2005. While a significant part of this 
movement can be attributed directly to GM 
and Ford, other related industries have seen the 
spreads on their issues widen, but to a much 
lesser extent. 


The timing of the increase in corporate spreads 
coincides with a broader, but so far generally 
modest, fall in the prices of riskier assets. While 
the recent adjustment in asset prices can be at- 
tributed to various factors, the future impact of 
the weakening credit position of the two large 
auto manufacturers on corporate spreads could 
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Box 1 


Carry Trades: A Backgrounder 


During the past few years of very low policy interest 
rates in many industrialized countries, the carry trade 
has once again become an increasingly popular trad- 
ing strategy. This note discusses the mechanics of carry 
trades and the potential risks they pose for financial 
stability. 


Although there are many different variations on the 
carry trade, they all involve borrowing at a low rate 
(the “funding rate”) and lending at a higher rate. For 
example, through their core business activities banks 
are able to benefit from an upward-sloping yield curve 
by borrowing at low short-term rates and investing at 
higher long-term rates. They do this by taking depos- 
its, on which they pay a short-term rate of interest, and 
lending them out in the form of mortgages or other 
loans or by buying longer-term bonds. The risks in- 
herent in this strategy come from movements in both 
short- and long-term interest rates. For example, the 
profitability of a carry trade is reduced if the funding 
rate increases. In addition, there is price risk associat- 
ed with movements in longer-term yields. Because of 
its longer duration, the price of the investment asset is 
quite sensitive to movements in longer-term rates, 
with increases resulting in capital losses. Since 2003, 
with the federal funds rate at very low levels, some in- 
vestors have been funding themselves in the U.S. over- 
night market and investing in emerging-market 
bonds, commodities, and other high-yielding assets. 


Carry trades can also be made across currencies, by 
borrowing in a market where interest rates are low 
and investing in another where yields are higher. In 
addition to the risks mentioned above, this strategy 
exposes the investor to currency risk resulting from 
fluctuations in the bilateral exchange rate. For exam- 
ple, this type of carry trade was popular in the 1990s, 
when many investors borrowed in the Japanese over- 
night market at about 1 per cent and bought longer- 
term U.S. Treasury bonds yielding 5 per cent or high- 
er. If the yen weakened, this trade became even more 
profitable. 


For a carry trade to be profitable, certain equilibrium 
conditions must not hold. First, the pure-expectations 
hypothesis of the yield curve must not hold over the 
investment horizon. The pure-expectations hypothe- 
sis argues that expected future short-term interest rates 
are embedded in current long-term rates and that an 
investor should be indifferent between holding a 
long-term bond until maturity or investing in a suc- 
cession of shorter-term bonds. In other words, the 
overall return from a classic interest rate carry trade 


20 


should be zero.! Second, uncovered interest rate Ppari- 
ty must not hold over the investment horizon. 


Under uncovered interest rate parity, the currency of 
the country where interest rates are lower (the curren- 
cy in which a trader borrows) is expected to appreciate 
relative to the currency in which the trader invests by 
an amount that exactly eliminates any excess profit 
arising from the difference in the level of interest rates 
between the two countries. However, these equilibri- 
um arbitrage conditions have been empirically found 
not to hold over long samples. 


There is the potential for either a rise in short-term 
rates, which would cause the large-scale unwinding of 
carry trades, or a sharp reduction in investor risk appe- 
tite. Both would create system-wide disturbances in fi- 
nancial markets. In particular, simultaneous attempts 
by investors to reduce their positions can lead to a sig- 
nificant decrease in market liquidity and a rise in vol- 
atility in affected markets. One such example is the 
reaction of the bond market to rising short-term poli- 
cy rates in the United States in early 1994. There was 
a large sell-off in the U.S. Treasury bond market, as in- 
vestors unwound the carry trades that they had previ- 
ously made to take advantage of the large spread 
between longer-term Treasury yields and the federal 
funds rate. 


A second example of the unwinding of carry trades 
causing an increase in volatility occurred in October 
1998. At the time, carry trades involving borrowing in 
the Japanese overnight market and investing in riskier 
assets had been made. On 7 October, the Japanese yen 
appreciated by almost 7 per cent. Many market partic- 
ipants attributed this movement to the unwinding of 
carry trades as news spread of the potential collapse of 
the hedge fund Long Term Capital Management. This 
led to the selling of riskier and less-liquid assets and 
an unwinding of short yen positions. 


Such events highlight the risk that, without adequate 
market liquidity, unfavourable price movements can 
be caused by large-scale attempts to exit carry trades 
and result in large unexpected losses. 


While market reaction to recent increases in the federal 
funds rate has so far been orderly, past experience 
indicates that the unwinding of carry trades can 
sometimes contribute to heightened financial market 
volatility. 


1. The pure-expectations hypothesis of interest rates 
assumes that there is no term premium. Alternatively, 
a positive term premium is assumed under the expec- 
tations hypothesis. 
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BIS Stress-Testing Survey 


During 2004, the Bank of Canada conducted a survey 
on the stress-testing practices of Canadian banks on 
behalf of the Committee on the Global Financial Sys- 
tem of the Bank for International Settlements (BIS).! 
The survey was an update of one conducted in 2000 
and was followed by interviews with bank risk man- 
agers.” The process was intended to determine how 
stress testing is evolving, identify key perceived risks, 
and gain a better understanding of potential innova- 
tions and challenges. This survey report was published 
in January 2005 (BIS 2005). 


The increased integration of stress testing into the risk- 
management frameworks of financial institutions has 
important implications for financial markets. From a 
systemic perspective, enhanced risk management 
helps to ensure that the consequences of stress events 
are reduced, because financial institutions are better 
protected and less likely to contribute to a wider crisis. 
The following is a summary of the key findings for the 
Canadian banks surveyed. 


Use of stress testing 


Stress tests are used mainly to complement other risk 
measures, such as value at risk. Stress testing is used to 
study low-probability, extreme, but plausible, events 
in order to better understand the prospects for large 
losses. It tends to suit markets subject to illiquidity, 
price gaps, or other problems, such as a lack of histor- 
ical data, that limit the usefulness of other risk mea- 
sures. Stress testing has become an integral part of risk 
management at Canadian banks and is generally used 
as input into management decisions on exposure 
limits. 


The survey results indicate that each major Canadian 
bank regularly conducts between 15 and 35 stress 
tests, typically on a daily or weekly basis. These vary 
from simple sensitivity measures, such as a 10 per cent 
appreciation of the Canadian dollar, to more sophis- 
ticated scenarios comprising many individual shocks. 
Tests include sensitivity to variables such as equities, 
interest rates, foreign exchange rates, and commodity 
prices, as well as to the volatilities of these variables. 


Several historical scenarios are commonly used. These 
include the 1987 stock market crash, the 1994 tight- 
ening by the U.S. Federal Reserve, the 1997 Asian cri- 
sis, the 1998 Russian debt default, and the increase in 
oil prices during the 1990-91 Gulf War. 


1. Stress testing is defined in Box 1 of the December 
2003 Financial System Review. 

2. The BIS survey was forwarded to the six largest 
Canadian banks in June 2004. 
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Hypothetical scenarios tend to be complex and highly 
customized, and some are loosely based on historical 
events. The most common hypothetical scenarios re- 
late to equity prices, interest rates, exchange rates, and 
commodity prices. Sensitivity tests vary from simple 
shocks involving only one risk factor to complicated 
scenarios involving many risk factors. For example, 
most banks have designed sensitivity tests related 
to arise or fall in interest rates, exchange rates, and/or 
energy prices. 


Recent developments 


Technological advances have allowed more frequent 
and detailed stress testing, as well as more refined 
tests. Recently, attention has shifted to the develop- 
ment of more realistic and meaningful tests and a bet- 
ter understanding of the tests, recognizing the trade- 
off between high levels of detail and ease of under- 
standing. Stress testing has gained acceptance as a tool 
that senior management can use to better understand 
risks. 


Banks were asked to indicate which scenarios received 
the most attention from management in the past year. 
Attention was focused on the implications of (i) an in- 
crease in interest rates, such as the 1994 episode of 
tightening by the Fed; (ii) a widening of credit 
spreads, such as the 1998 Russian default episode; 
and (iii) an equity market shock. 


Future innovations 


Stress testing for the loan portfolio is currently sepa- 
rate from that for market risk. Stress testing for risk 
across all business lines appears to be the next focus 
and is a work in progress for some banks. The need for 
greater integration of credit and market risk stress tests 
is widely recognized. 


Challenges include the fact that positions can be 
maintained on a number of trading systems, and 
therefore in some institutions it is difficult to use cur- 
rent IT systems to carry out the stress tests. Data can 
also pose problems in terms of accuracy and adequa- 
cy. It can be a challenge to properly incorporate new 
financial products (especially derivatives) into the 
tests, because they are complicated and historical data 
are limited. 


Overall, the stress-testing experience of Canadian 
banks is comparable to that of other foreign interna- 
tional banks. 
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potentially affect the prices of riskier assets 
more generally by negatively affecting the risk 
appetites of investors around the world. In fact, 
part of the widening of the emerging-market 
EMBI+ spread in March coincided with that of 
the GM profit announcement (recall Chart 9). 
Similarly, the growth in credit-risk-transfer in- 
struments, such as credit default swaps, since 
the late 1990s, has potentially increased the 
linkages between different types of asset mar- 
kets. Such linkage would heighten the possibil- 
ity that volatility in one market (e.g., corporate 
debt markets) could spill over into other mar- 
kets. (See Reid 2005 in this issue for a discus- 
sion of the financial system effects of CDSs.) 


Financial institutions 


In aggregate, the major banks reported record 
profits for the first quarter of 2005 (Chart 23). 
The diversity of the banks’ operations has con- 
tinued to contribute to their strong financial 
performance, with all three major business 
areas—consumer and commercial banking, 
wholesale (corporate and investment) banking, 
and wealth management—doing very well. 


Although financial strength provides banks 
with a buffer should economic growth slow or 
credit quality deteriorate, this sector still faces 
near-term risks. One risk that may affect Cana- 
dian banks relates to the implementation of reg- 
ulatory changes over the coming years. In an 
international survey conducted for the Centre 
for the Study of Financial Innovation, and 
released in February 2005, responses from 
440 market participants, regulators, and other 
observers of the financial sector from around 
the world indicated that the main risk facing 
international banks this year pertains to the 
implementation of new regulations. The process 
of implementing regulatory changes could have 
adverse financial repercussions for banks. It 
could raise operational risks, for example.*° 


25. The BIS considers important types of operational risk 
to include breakdowns in internal controls and cor- 
porate governance; major failure of information tech- 
nology systems; and errors in execution, delivery, and 
process management. 
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These regulatory changes, which should enhance 
the stability and efficiency of the global finan- 
cial system, when firmly in place, include the 
implementation of the new capital-adequacy 
framework for banks known as Basel II. 


The securities industry in Canada reported 
strong fourth-quarter results in 2004, boosting 
profits for the year to a record high of $3.9 bil- 
lion. The two main drivers for growth in the 
Canadian securities industry in 2004 were the 
wealth-management business and investment 
banking. These drivers boosted the return on 
equity in 2004 for securities dealers not owned 
by banks, those for which financial perfor- 
mance is not included in the bank profits 
discussed above (Chart 24). Other financial 
institutions in Canada, such as life, health, 
and property and casualty insurance compa- 
nies, have also continued to report robust 
profitability. 
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Important Financial System Developments 


his section of Developments and Trends 
examines structural developments affecting 
the Canadian financial system and its safety 
and efficiency. 


Key Points 


e The reliability of corporate financial 
| reporting is vital for investor decision 
making and financial market efficiency. 


Regulatory initiatives to enhance corpo- 
rate financial reporting, with a view to 
increasing transparency and accountabil- 
ity, should also consider the relevance of 
the information reported and the costs of 
providing it. 


The adoption of new technology, 
together with new entrants to the Cana- 
dian residential mortgage market, has 
provided consumers with increasingly 
flexible mortgage features and competi- 
tive interest rates. 


Highlighted Issues 


Two efficiency-related financial system issues 
are discussed in this section: the increase in the 
level and accuracy of corporate financial report- 
ing and the changing landscape of the Canadian 
residential mortgage market. 


Corporate financial reporting: The 
regulatory response in the United 
States and Canada 


Prepared by Lorie Zorn 


The reliability of corporate financial reporting is 
vital for investor decision making and, ultimately, 
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for financial market efficiency. Confidence in 
the integrity of capital markets provides firms 
with greater access to capital and thus supports 
economic growth. But when establishing more 
demanding reporting requirements, it is impor- 
tant that regulators consider the implementation 
costs, as well as the benefits of the new rules. 


Frauds at Enron and WorldCom have focused 
attention on the level and accuracy of financial 
reporting. U.S. regulators acted quickly by pass- 
ing the Sarbanes-Oxley Act (SOX) in July 2002, 
which set new U.S. standards for corporate gov- 
ernance, accounting, and financial reporting. 
The Canadian response has been more mea- 
sured, with members of the Canadian Securities 
Administrators (CSA) proposing various rules 
to improve investor confidence over the course 
of 2003-2005.7° 


Although they have publicly endorsed the in- 
tent of SOX, a number of stakeholders contend 
that this regulatory initiative imposes unneces- 
sarily high costs without commensurate bene- 
fits to investors. Specifically, their concerns 
include the inadequate treatment of differences 
in firm size and complexity, inundating inves- 
tors with too much information, and the diver- 
sion of corporate resources from core business 
activities. Many argue that these aspects of SOX 
do not adequately recognize the role of profit in 
driving competition and motivating investors. 


One of the most contentious elements of SOX is 
Section 404, which requires a management re- 
port and auditor attestation on the effectiveness 
of a firm's internal operational and financial 
controls. The rules apply to companies regis- 
tered with the U.S. Securities and Exchange 
Commission (SEC), and, for most, the rules 


26. For an account of various initiatives aimed at restor- 
ing investor confidence, see Armstrong (2003) and 
Crow (2004). 
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came into effect for fiscal years ending after 
14 November 2004. 


When the SEC’s final rule on SOX 404 was pub- 
lished in June 2003, the document included a 
discussion of benefits and costs. Although “not 
readily quantifiable,” the SEC listed the benefits 
as devoting more resources and attention to 
internal control; identifying weaknesses in 
advance of a system failure; facilitating the 
continued, orderly, and timely flow of informa- 
tion to investors and the marketplace; and 
minimizing fraud. While SOX has certainly 
increased the focus on internal controls, as the 
SEC had anticipated, it may take longer for the 
other benefits to materialize. In terms of costs, 
the SEC’s original estimates for compliance 
with SOX were forecast at US$1.2 billion, or 
$91,000 per company. The SEC recognized that 
this did not include costs for auditor attestation 
or any indirect costs, such as reduced incentives 
for companies to publicly raise capital in the 
United States. 


There is anecdotal evidence that implementa- 
tion costs for SOX 404 are rapidly mounting, 
and that the legislation may be affecting capital 
market behaviour. Recent surveys of U.S. com- 
panies have found that the average incremental 
cost of implementing SOX 404 thus far is much 
higher than originally estimated, particularly 
for smaller firms. There have also been reports 
that more companies than usual will be late in 
filing their annual reports in order to complete 
testing of their accounts and controls, and that 
fewer companies may be engaging in merger 
and acquisition activity in order to avoid addi- 
tional SOX-related obligations. This may be fur- 
ther exacerbated by difficulties in obtaining 
accounting advice as auditors strictly adhere to 
the requirement for independence. 


The media have reported that many smaller 
firms and foreign issuers, to which the regula- 
tions do not yet apply, are considering delisting 
their shares and/or deregistering with the SEC to 
avoid the anticipated administrative, legal, and 
accounting costs of compliance. This potential 
withdrawal of corporate activity from public 
scrutiny could work against the original intent 
of SOX to reduce financial abuses. Firms with 
more than 300 U.S. shareholders are still sub- 
ject to SEC rules, including SOX, and European 
business groups in particular have been lobby- 
ing the SEC to loosen this provision. 


There have also been indications that credit rat- 
ings may be negatively affected and that share 
prices may fall for those firms that do report 
inadequate internal controls. Because auditors 
may be applying overly strict interpretations of 
SOX to avoid potential liability issues, and be- 
cause procedural controls may not necessarily 
eliminate financial fraud (i.e., ethical behaviour 
is equally important), these firms could be more 
heavily penalized than is warranted by the risk 
of fraud resulting from inadequate controls. 


In response, the SEC has consulted affected par- 
ties and is reviewing implementation experienc- 
es with SOX 404 with the aim of helping firms 
to reduce their compliance costs. Following a 
roundtable discussion in April, both the SEC 
and the Public Company Accountability Over- 
sight Board (PCAOB) issued additional guid- 
ance to management and auditors aimed at 
reducing the burden of implementing SOX 
404.*’ An advisory committee has been set up 
to examine the impact of SOX, as well as other 
federal regulations, on smaller public compa- 
nies and to recommend ways to scale regulation 
based on size. This summer, a task force of the 
Committee of Sponsoring Organisations 
(COSO) will publish guidelines to help smaller 
companies. The SOX 404 compliance deadline 
for smaller firms and foreign private issuers has 
been extended twice, with the latest extension 
granting these companies an extra year, to 

15 July 2006, before these requirements apply. 


In Canada, regulators have taken more time to 
develop enhancements to financial disclosure. 
Canadian firms with U.S.-listed securities are 
subject to SOX. For those that are not, anumber 
of CSA rules—seen to be the main Canadian re- 
sponse to SOX—came into force in March 2004. 
These included continuous-disclosure obliga- 
tions, audit requirements, and rules on the cer- 
tification of issuers’ filings (the latter was not 
adopted by British Columbia), but not manage- 
ment and auditor assessments of internal 
controls. 


In February 2005, after further study, members 
of the CSA*® announced its proposed rules on 
internal control over financial reporting and 


27. The PCAOB guidance for auditors focused on the 
scope of the internal-control audit and the required 
amount of testing of a company’s financial reporting. 

28. Excluding British Columbia 
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related certification requirements. Similar to 
SOX 404, an evaluation of internal controls by 
management and auditors would be required, 
along with management's disclosure and certifi- 
cation of any material weaknesses in internal 
controls or fraud that they uncover. The 
announcement indicated the importance of 
harmonizing Canadian and U.S. certification 
requirements, given the connection between 
the two markets, and given the importance of 
maintaining the international reputation of Ca- 
nadian markets. It also acknowledged the time 
and costs required for implementation, in light 
of U.S. experience so far. 


At the same time, the CSA released an indepen- 
dent cost/benefit study of the proposed inter- 
nal-control requirements. The study concluded 
that only for large issuers (at least $500 million 
in assets) are the measured costs and benefits 
of the proposed legislation approximately 
equal.*? However, the report cautions that the 
benefits are difficult to quantify and may there- 
fore be underestimated. 


To address anticipated concerns about costs and 
about the limited availability of appropriate 
expertise, the proposed Canadian rules would 
allow internal-control requirements to be phased 
in between 30 June 2006 and 30 June 2009, 
according to an issuer's market capitalization. 
While certification requirements would be im- 
posed on all reporting issuers other than invest- 
ment funds, reports evaluating internal controls 
would be required only from (non-venture) 
TSX-listed companies. The CSA has encouraged 
public comment, particularly with respect to the 
issuers to which the rules should apply; the ap- 
propriateness of the phase-in period; and the as- 
sessment of the benefits, costs, and alternatives. 
Consensus has not been reached among the 
provincial securities regulators regarding the 
suitability of the proposed rules, and different 
alternatives to the CSA rules are still being con- 
sidered by certain provinces. 


The release of the CSA’s proposal occurred 
alongside a continuing and very public U.S. 
debate about corporate reporting requirements. 
This has given Canadian stakeholders the 


29. For smaller Canadian issuers (i.e., with less than 
$50 million in assets), the benefits of compliance do 
not exceed the costs; for mid-size companies (up to 
$500 million in assets), the evidence is inconclusive. 
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opportunity to benefit from the U.S. experience 
in shaping Canadian standards for corporate 
financial disclosure. Regulations that attempt to 
maximize the benefits of increased transparency 
and accountability, while considering the 
relevance of the information reported and the 
costs of providing it, will support the integrity 
and efficiency of capital markets in Canada. 


Developments in the Canadian | 
residential mortgage market: New 
technology, competition, and 
strategies 


Prepared by Jim Day and Greg Tkacz 


Some noteworthy changes in Canada’s 
$600 billion residential mortgage market have 
taken place over the past 10 years. New compe- 
titors have adopted new technology using a 
pricing strategy that differs from that of banks, 
preferring to offer their lowest mortgage rate 
up front without negotiations. The major banks 
have responded to this competition by offering 
discounts on posted rates to creditworthy bor- 
rowers to bring their mortgage rates in line with 
those of the new entrants. These developments 
have benefited Canadians by providing mort- 
gage features that are increasingly flexible and 
rates that are competitive across institutions. 


The 1970s and 1980s: Banks and trust 


companies 


During the 1970s and 1980s, not much differ- 
entiated the mortgage offerings of the financial 
institutions. Term options and payment fea- 
tures were limited, and the differences in mort- 
gage rates at banks and at trust companies were 
negligible. There is little evidence of widespread 
discounting of mortgage rates by banks or trust 
companies during that time. In the late 1980s 
and 1990s, many trust companies were ac- 
quired by banks or went out of business. 


The 1990s: New competition (virtual 
banks and mortgage brokers) 


In the late 1990s, the popularity of the Internet 
as a means of banking brought a new kind of 
bank to the fore: the virtual bank. ING DIRECT 
and President's Choice Financial are two of the 
more prominent virtual banks in Canada. 


Although independent mortgage brokers have 
existed in Canada since at least the 1970s, they 
were not a major force in the mortgage business 
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until the past few years, when many of the 
smaller players combined to form “super- 
brokers.” Mortgage brokers do not originate 
mortgage loans, they just bring borrowers and 
lenders together, and, in many cases, the ulti- 
mate lender is one of the banks, although these 
brokers have no ties to any one mortgage ex- 
tender. Brokers receive volume pricing from the 
banks and are able to offer a competitive rate to 
customers without negotiation. In 2003, 26 per 
cent of home buyers used a mortgage broker, 
compared with 14 per cent in 1999, according 
to a CMHC survey. 


Different strategies: Everyday low price vs. 
negotiated discounts 


The “everyday-low-price” strategy of the virtual 
banks has increased their share of the Canadian 
mortgage market.°° 


Major Canadian banks post national interest 
rates for their mortgage products, but their cho- 
sen strategy appears to be negotiation of the ac- 
tual rate charged on a customer-by-customer 
basis. Discounts offered by major banks from 
their posted rates were modest in size (about 
25 basis points) in the early 1990s and were of- 
fered to a minority of new customers. Anecdotal 
evidence also indicates that a significant num- 
ber of the mortgage customers of major banks 
in the 1998 to 2000 period were not receiving 
mortgage rate discounts. Today, however, most 
consumers have come to expect a discount, and 
it is not uncommon for creditworthy borrowers 
to obtain large discounts (of 125 basis points or 
more) from posted 5-year mortgage rates. The 
major banks appear to have become more ag- 
gressive in trying to prevent a loss of market 
share through the use of discounts and special 
“no haggle” offers. 


The effective mortgage interest rate is measured 
by the posted rate minus the discount. While 
major banks have increased mortgage rate dis- 
counts for creditworthy borrowers, their posted 
rates also appear to have increased over time, 
relative to the cost of funds for mortgage provid- 
ers (Chart 25). It would therefore be incorrect to 
conclude that the increase in discounts repre- 
sents an equivalent decrease in effective mort- 
gage rates. Rather, the result of the increase in 
both discounts and the spread between posted 


30. The overall market share of virtual banks remains 
modest at about 2.5 per cent. 
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bank mortgage rates and their cost of funds ap- 
pears to be that the maximum discounted rate 
offered by banks is now broadly in line with the 
rate being offered without negotiation by the 
virtual banks and mortgage brokers. 


Use of technology 


Increased knowledge and Internet availability 
of credit reports and credit scores from major 
credit-reporting agencies have improved the 
negotiating position of borrowers with their 
banks. The ease of finding and comparing 
mortgage rates on the Internet has also helped 
borrowers to obtain a competitive rate. 


Conclusion 


New competition has been beneficial for con- 
sumers, giving them more choice and access 
to lower mortgage rates without negotiating. 
While the major banks retain the majority share 
of the residential mortgage market, the presence 
of the new Internet banks and mortgage brokers 
has changed the way that banks market their 
mortgage products. Over the past 10 years, ma- 
jor banks appear to have become more aggrtes- 
sive in trying to attract and retain creditworthy 
customers through mortgage rate discounts. 
Today, most bank customers are obtaining an 
effective mortgage rate that is competitive with 
that of the virtual banks and mortgage brokers. 
This points to a healthy Canadian mortgage 
market, one in which mortgage features are 
increasingly flexible and rates are competitive 
across institutions. 


The Financial System 


Financial markets 


During the past six months, there have been 
several legal and regulatory developments that 
are likely to affect financial markets over the 
longer term. For instance, the federal budget in- 
troduced in February 2005 proposed the elimi- 
nation of the 30 per cent foreign property limit 
on pension investments. This change would 
likely affect the efficiency of the Canadian fi- 
nancial market in a number of ways (Box 3). 


As well, there have been two important devel- 
opments that are expected to increase investing 
interest in income trusts (Chart 26). 
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The Impact on Canadian Capital Markets of the Foreign Property Rule 


and Its Proposed Elimination 


The Foreign Property Rule (FPR) was introduced in 
1971 as a provision of Canada’s Income Tax Act. It re- 
stricts the amount of foreign assets that can be held in 
tax-deferred savings plans, including Registered Pen- 
sion Plans (RPPs) and Registered Retirement Savings 
Plans (RRSPs). Over time, the limit was increased 
from 10 to 30 per cent of assets. Recently, in its 2005 
budget, the federal government proposed the elimina- 
tion of the FPR! During the years in which the FPR 
was in place, investors developed innovative means 
by which to increase their foreign exposure above that 
allowed under the FPR. 


One common means of increasing foreign exposure 
above the limit set by the FPR involves the use of de- 
rivative securities. One popular strategy involves pur- 
chasing foreign equity index futures, posting a small 
margin, and investing the remainder in Canadian T- 
bills. Because futures represent a contract rather than 
an asset, an investment fund that implements this 
strategy is deemed to hold 100 per cent Canadian con- 
tent, even though its investment returns are deter- 
mined largely by the return on foreign equities. A 
similar strategy can be followed using total return 
swaps or forward contracts in the over-the-counter 
market.? Mutual funds using these strategies are 
known as Registered Savings Plan “clone funds.” The 
growing number of such funds over the years gives an 
indication of the popularity of these strategies for all 
registered plans. By early 2005, they numbered in the 
hundreds and, at $27 billion, represented approxi- 
mately 5 per cent of mutual fund assets under 
management. 


There are, however, some drawbacks to using deriva- 

tives to increase the foreign exposure of a portfolio. In 
addition to the direct costs associated with derivative 

transactions, this type of strategy can be complex and 

subject to limited liquidity, and is not a perfect substi- 
tute for direct foreign exposure. 


Another approach to increasing foreign exposure is 
often referred to as “double dipping” or “stacking.” 
It involves investing the maximum amount allowed 
directly in foreign content and then investing addi- 

tional funds in investment funds classified as Canadi- 
an content, but which can each hold foreign assets up 
to the maximum allowed under the FPR. This strategy, 
while allowing an increase in foreign exposure 


1. The legislative measure to make this change effective 
has yet to receive parliamentary approval. 

2. See Kolb (2000) for more information on these 
types of financial products. 

3. Taken from Morningstar.ca and IFIC 


beyond the limit set by the FPR, still means operating 
within a ceiling on foreign exposure. 


What effect has the Foreign Property Rule had on the 
efficiency of Canadian capital markets? Fried and Wir- 
ick (1999) conservatively estimate the direct cost to 
investors in terms of an increased management ex- 
pense ratio (MER) of approximately 8 basis points for 
international equity funds. This estimate does not 
take into account the forgone risk-adjusted returns 
that investors would have earned had they been able 
to fully diversify into foreign markets. Indeed, some 
mutual fund companies reacted immediately to the 
federal government's 2005 budget announcement by 
decreasing MERs on clone funds by up to 45 basis 
points to bring them into line with underlying (un- 
constrained) funds. While many of these clone funds 
may disappear, others may restructure and provide 
valuable services to investors, such as fully currency- 
hedged foreign exposure. 


Although it is impossible to predict all of the implica- 
tions of the proposed removal of the Foreign Property 
Rule, several outcomes are likely. One probable 
efficiency gain is a gradual increase in the aggregate 
foreign exposure, and thus the diversification, of 
Canadian investors. The extent to which this will 
occur, however, is uncertain, since both Canadian and 
international experience suggests that considerable 
“home bias” exists, even in the absence of restrictions 
on foreign investment. As of September 2004, for 
example, Statistics Canada data indicate that trusteed 
pension funds held, on average, only 25 per cent of 
the book value of their assets in foreign investments 
(excluding strategies aimed at increasing foreign 
exposure involving the use of derivative securities) — 
below the 30 per cent limit. It is also likely that higher 
demand for foreign assets will, over time, make Canada 
a more attractive place in which to raise capital for 
foreign issuers of debt and equity. Finally, increased 
competition for Canadian investment assets from 
foreign fund managers could lead to further decreases 
in MERs for Canadian-based mutual funds. 
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First, in December 2004, the Ontario govern- 
ment passed legislation limiting the liability of 
trust beneficiaries.7! The theoretical liability 
issue was seen as a key obstacle to institutional 
investors, such as pension funds, investing in 
the income-trust market. Prior to the legislation, 
holders of income-trust units faced a theoretical 
risk of personal liability in the event of a lawsuit 
against the trust, which could imply potential 
losses in excess of the amount invested in the 
trusts. The new law now puts income-trust 
investors on a similar footing as equity share- 
holders. 


Then in January 2005, Standard & Poor's and 
the Toronto Stock Exchange announced their 
intention to include income trusts in the SQP/ 
TSX Composite Index. On 18 May, they an- 
nounced an implementation plan and transi- 
tion schedule for doing so. The transition is 
expected to be complete by March 2006. In- 
dexed funds linked to the S&P/TSX Composite 
Index would thus have to invest in income 
trusts, since returns on income trusts have dif- 
fered significantly from those on the current 
S&P/TSX Composite Index (Chart 26). 


There have also been developments with respect 
to efforts aimed at enhancing the integrity of 
Canadian secondary debt markets, and these are 
discussed in Box 4. 


Financial institutions 


Canada’s Commissioner of Competition has 
appointed an advisory panel to help assess the 
role that efficiencies should play in the admin- 
istration and enforcement of the Competition 
Act in the context of Canada’s evolving econo- 
my. The Advisory Panel on Efficiencies will 
consider the general economic-and business 
implications of the current treatment of effi- 
ciencies under the merger provisions of the 
Competition Act (which applies to all industries) 
and will also comment on the characteristics 
that Canada’s competition policy framework 
should have in order to ensure that efficiencies 
are properly addressed. The panel’s report is 
expected to be published in June 2005. 


31. Other provinces, such as Alberta and Quebec, also 


have legislation limiting liability for trust beneficiaries. 
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Box 4 


Code of Conduct for the Canadian 
Fixed-Income Marketplace 


Policy-makers and the financial community, 
recognizing that public trust in the integrity of 
financial markets is essential to their efficiency 
and stability, have developed standards of con- 
duct to guide the actions of market participants. 
Examples include the ACI-Financial Markets 
Association’s Model Code, a set of guidelines 
that was adopted in 2001 by the Canadian For- 
eign Exchange Committee and others as the 
standard for best market practices in the domes- 
tic foreign exchange marketplace, and the In- 
vestment Dealers Association’s (IDA) code of 
conduct for trading in wholesale debt markets 
(IDA Policy No. 5). 


IDA Policy No. 5 was developed in 1998 by the 
IDA, the Bank of Canada, and the Department 
of Finance to safeguard the integrity, liquidity, 
and efficiency of Canadian fixed-income mar- 
kets. This set of guidelines formally applies to 
investment dealers that are members of the 
IDA, and its standards are intended to serve as a 
guide to all other market participants. 


The IDA is currently revising its code of conduct 
for trading in wholesale debt markets and is de- 
veloping a new set of standards for participants 
active with retail investors. Both sets of guide- 
lines are expected to come into force later this 
year. IDA Policy No. 5A will apply to institu- 
tional investors, while standards for retail debt 
markets will be contained in IDA Policy No. 5B. 


The revised code of conduct for wholesale debt 
markets will provide market participants with 
improved guidance on the types of trading 
activities that are prohibited. This includes any 
activity that is “fraudulent, manipulative or 
deceptive,” or that “takes unfair advantage of 
customers, counterparties or material non- 
public information.” 


Clearing and settlement systems 


Settlement in the CLS Bank of foreign exchange 
trades in four additional currencies (the Hong 
Kong dollar, the South Korean won, the New 
Zealand dollar, and the South African rand) be- 
gan on 7 December 2004. This brings the total 
number of CLS-eligible currencies to 15. The 
CLS Bank is now regarded as the best practice in 
dealing with the risk associated with foreign ex- 
change settlement. Three years after the launch 
of CLS operations in 2002, the majority of large 
Canadian banks still do not settle their foreign 
exchange trades through the CLS Bank. Howev- 
er, most of the major banks have indicated that 
they intend to start participating in the CLS Bank 
by the end of 2005. 


On 3 February 2005, the Canadian Payments 
Association introduced a new rule and two new 
settlement streams in the Automated Clearing 
Settlement System (ACSS) to accommodate the 
clearing and settlement of electronic online 
payments. These are designed to facilitate the 
development of alternative Internet payment 
services that will allow consumers to pay for 
their Internet purchases by debiting their bank 
accounts directly. 
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Introduction 


eports address specific issues of relevance to 
the financial system (whether institutions, 
markets, or clearing and settlement sys- 
tems) in greater depth. 


Risk appetite is one factor that determines the 
demand for risky assets, and this demand can 
have implications for the allocation of capital to 
productive uses. Large changes in risk appetite 
may also have undesirable consequences for fi- 
nancial stability. Credit booms and increased 
investment in risky assets resulting from high 
investor appetite for risk could ultimately lead 
to an increase in non-performing assets held by 
all investors, including financial institutions. In 
A Brief Survey of Risk-Appetite Indexes, the authors 
provide an overview of various published in- 
dexes for measuring risk appetite and assess the 
signals that they provide about changes in risk 
appetite. The survey focuses on the possible ap- 
plication of the information contained in these 
indexes to the monitoring of financial stability. 


A significant feature in the evolution of credit 
markets around the world has been the devel- 
opment of instruments to transfer credit risk. 
One of these is the credit default swap (CDS). A 
CDS can be thought of as insurance against de- 
fault on a loan or bond. CDSs can potentially 
add to the completeness of corporate debt 
markets and increase the efficiency of financial 
systems. CDSs can also contribute to financial 
stability by facilitating the ability of investors to 
hedge credit risk and gain diversification, as 
well as by allowing credit risk to be held by 
those most willing to bear it. In Credit Default 
Swaps and the Canadian Context, the author de- 
scribes the basic mechanics of a CDS, assesses 
the potential impact of CDSs on market effi- 
ciency, and considers the implications of the 
growing CDS market for financial stability. The 
current state of the CDS market in Canada is 
also assessed, together with its future outlook, 
including the increasing participation of major 


Canadian banks and the larger Canadian pen- 
sion funds. 


A key financial instrument to emerge from the 
field of structured finance is the collateralized 
debt obligation (CDO). These instruments can 
be defined as the pooling of assets, the tranch- 
ing of liabilities that are backed by the asset 
pool, and the delinking of the credit risk of the 
collateral asset pool from the credit risk of the 
CDO originator. In the current environment of 
low returns on investments, CDOs are increas- 
ingly attracting the interest of institutional in- 
vestors because of their superior yields relative 
to conventional fixed-income instruments. Glo- 
bally, the growth in the CDO market has been 
explosive, and major Canadian banks have 
been actively involved in the creation and distri- 
bution of these products through their global 
investment banking arms. The report Under- 
standing the Benefits and Risks of Synthetic Collat- 
eralized Debt Obligations highlights the positive 
contribution of CDOs to the efficiency of the 
financial system, but also points out that these 
instruments raise potential risks, in particular, 
those related to the complex models used 
by rating agencies to assign ratings to these 
structures. 
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A Brief Survey of Risk-Appetite Indexes 


Mark Illing and Meyer Aaron* 


he risk appetite of investors may prove 

to be an important concept in the anal- 

ysis of financial stability. Most macro- 

economic and asset-pricing models 
incorporate an assumption about risk appetite. 
The phenomenon is also often cited in the 
media and by public figures as a factor influ- 
encing financial markets. ! 


Theory suggests that a low appetite for risk 
translates into a higher cost of capital, potential- 
ly limiting business investment, while a high 
appetite for risk can produce booms in credit 
and asset prices, sowing the seeds of eventual re- 
cessions and stress on the financial system. The 
Asian financial crisis of 1997, the aftermath of 
the Russian debt default of 1998, and the col- 
lapse of high-technology share prices in 2000 
are a few examples of events that appear to be 
related to systemic changes in investors’ appe- 
tite for risk. 


Not surprisingly, a growing number of financial 
institutions and organizations have been devel- 
oping measures of risk appetite in an effort to 
quantify this phenomenon. These range from 
the International Monetary Fund's risk appetite 
index, used for market surveillance (IMF 2003), 
to indexes developed by private financial insti- 
tutions to enhance trading returns. 


In this article, we provide an overview of the 

methodologies underlying various measures of 
risk appetite available in the public domain. Us- 
ing simple qualitative criteria, we find that these 
measures do not always tell the same story, even 
though all purport to be measuring the same 

thing. We therefore conclude that the measure- 


1. See Dodge (2003), Kennedy (2002), Greenspan 
(1999, 2004), and Bernanke (2003). 

* — The authors would like to thank Miroslav Misina for 
contributing to our discussions and understanding of 
risk appetite. 


ment of risk appetite is highly sensitive to the 
chosen methodology and underlying theory. 
Consequently, it seems premature to rely on 
any particular index when assessing risk appe- 
tite in the financial system. 


Concepts 


Investors can display various attitudes towards a 
given level of risk: disliking risk (risk averse), 
being neutral to risk (risk neutral), or loving risk 
(risk loving). These attitudes are summarized by 
the Arrow-Pratt coefficient of risk aversion in 
classical economics. 


Although most economists equate risk appetite 
with the Arrow-Pratt coefficient, a broader defi- 
nition posits that risk appetite also incorporates 
risk perceptions (i.e., the degree of risk that inves- 
tors believe they are faced with).* The empirical 
challenge arises from the fact that both attitudes 
and perceptions are intangibles and must there- 
fore be inferred from the data. This typically 
requires making some strong assumptions. 


Empirical Approaches 


Most of the indexes surveyed treat risk appetite 
as a combination of attitudes and perceptions. 
Various frameworks are used to assess the 
changes in risk appetite typically inferred by 
changes in a representative risk premium or by 
changes in portfolio holdings. Since price data 
are more readily available than portfolio data, 
changes in risk premiums are usually taken to be 
the primary indicator of changing risk appetite. 


Although the indexes surveyed have different 
titles, the concept of risk appetite is implicit in 


2. See Cochrane (2001), Gai and Vause (2004), and 
Misina (2003) for a more detailed development of 
these concepts. 
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their methodology and interpretation. These 
measures are variously referred to as indexes of 
“risk aversion,” “risk appetite,” “investor confi- 
dence,” and “investor sentiment.” Generally, 
they measure risk appetite either by looking ata 
specific aspect of markets (and sometimes a spe- 
cific market) or by combining information 
from various markets into a composite mea- 
sure. They all purport to describe risk appetite in 
equity markets, or in all markets including the 
equity market. We categorize the indexes into 
two groups: atheoretic and theory-based. 


Atheoretic indexes aggregate information from 
various financial markets using statistical meth- 
ods. These include: the JPMorgan Liquidity, 
Credit, and Volatility Index (LCVI), the UBS In- 
vestor Sentiment Index (UBS), the Merrill Lynch 
Financial Stress Index (ML), and the Westpac 
Risk Appetite Index (WP). 


Since these measures combine many different 
types of risk (liquidity, credit, and market risks), 
the subcomponents do not always move togeth- 
er. The stated benefit of combining the compo- 
nents is to capture overall risk appetite. Box 1 
contains a list of each index’s components and 
a brief description of their methodologies. 


Theory-based indexes originate from economic 
or financial models and typically focus on spe- 
cific markets. These include: the Tarasheyv, Tsat- 
saronis, and Karampatos Risk-Appetite Index, 
developed at the Bank for International Settle- 
ments (BIS); the Gai and Vause Risk-Appetite 
Index, developed at the Bank of England (BE); 
the Credit Suisse First Boston Risk-Appetite In- 
dex (CSFB); the Kumar and Persaud Global 
Risk-Appetite Index (GRAI), used by both the 
IME and JPMorgan; the State Street Investor- 
Confidence Index (ICI); and the Goldman 
Sachs Risk-Aversion Index (GS). A brief descrip- 
tion of each is given in Box 2. 


Finally, the Chicago Board Options Exchange 
Volatility Index (VIX) is included in the anal- 
ysis. The VIX is commonly treated as a quick 
and easy proxy for risk appetite, because it is 
derived from S&P 500 options, which inves- 
tors buy and sell to change the amount of risk 
to which they are exposed. The VIX is also a 
component of all four atheoretical indexes 
and is based on the same underlying data as 
the BIS and BE indexes. 


38 


Qualitative Assessment 


In Chart 1, the various indexes are rebased to a 
common scale.* Higher values can be interpret- 
ed as indicative of greater risk appetite. Most of 
the indexes are available only from late-1998 
onwards. Nonetheless, this five-year period wit- 
nessed several interesting episodes of extreme 
investor optimism and pessimism that widely 
affected the global financial system. 


Specifically, one would expect the indexes to 
signal a high degree of risk appetite during the 
bull markets of the late 1990s and 2003. Con- 
versely, a signal of low risk appetite should ap- 
pear during the 1998 Russian debt crisis, the 
bear market of 2000 to 2002, and the aftermath 
of 11 September 2001. Table 1 lists the indexes 
and their respective signals of risk appetite dur- 
ing these five episodes.* 


All of the indexes identify the Russian crisis as a 
period of low risk appetite. Also, as expected, 
most of the indexes indicate high risk appetite at 
some point in 2003. The results for the other ep- 
isodes are less consistent, with the BE, BIS, GRAI, 
and WP each giving at least one contradictory sig- 
nal. On the other hand, the CSFB, ML, and UBS 
give the expected signal in four or more cases. It 
should be noted that some of the indexes were 
designed to perform well “in sample” with re- 
spect to recent financial crises, but their value in 
anticipating new crises may be limited. 


Despite this apparent conformity, most of the 
indexes are volatile and, as a result, often give 
multiple signals in a given period and seeming- 
ly spurious signals during periods where no sys- 
temic events can be identified. The timing of the 
signals is also highly variable across the indexes, 
with some reacting more quickly than others. 


Most of the measures are positively, but not 
highly, correlated with one another (Table 2).° 
This suggests that even if the indexes generally 


3. The units of each index are arbitrary, so these trans- 
formations do not change their interpretations. 

4. The signal thresholds are based on one standard devi- 
ation from the mean of each index (for the period 
1999 to 2004) and are scored as being correct if they 
crossed this threshold during the term of the specific 
episode. 

5. The correlations are statistically significant at the 
5 per cent confidence level in 34 of the 55 pairs. 


Box 1 
Methodologies of Atheoretic 


The components of the four atheoretic risk-appetite 
indexes considered in this article are listed in the 
accompanying table. For a complete description of 
each variable and the justification for its inclusion 
in a particular index, we refer the interested reader 
to the references listed at the end of this article. 


Generally speaking, these variables are common 
measures of broad financial market risks (such as 
bond spreads, implied volatilities, and swap rates). 
Others are anecdotally suggestive of risk appetite. 
For example, one often reads that the price of gold, 
the value of the Swiss franc, or the Treasury-euro- 
dollar spread increase when investors are “fleeing 
to safety.” Similarly, during such episodes, low- 
risk assets tend to perform better, in terms of re- 
turns, than high-risk assets. 


The obvious criticism of the atheoretic approach is 
that these variables are influenced by numerous 
factors in addition to changes in investors’ risk 
appetite. 


A further complication is how to aggregate the vari- 
ables and interpret the final values of the indexes. 
All four indexes transform their underlying data so 
that each variable has roughly the same variance 
and, therefore, a more or less equal weight in the 
final index. 


The UBS (Germanier 2003) and ML (Rosenberg 
2003) approach 1s to subtract a rolling mean from 
each variable and divide this term by a rolling stan- 
dard deviation (this is sometimes called a “o— 
score’). The LCVI (Kantor and Caglayan 2002) 
transforms each variable into a percentile based on 
its historical distribution. The WP (Franulovich 
2004) converts each variable to a daily percentage 
change, averages these values, backwardly iterates 
an index based on these average changes, and then 
converts the index into a O-score. 
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Indexes 


Components of Atheoretic Indexes 


Variables LCVI| UBS | ML | WP 
Fixed-income market - 


Spreads on U.S. high-yield bonds 


U.S. swap rates xX X 

US. Treasury-eurodollar spread 

US. Treasury bid/ask spreads xX el BS 
[Sosa enenesieeaterionas | x | | 
PES Tas ees oa 


Equity market 


Low-risk/high-risk equity price ratio 


U.S. equity put/call ratio 


US. equity short sales/open interest X 
Foreign exchange market 


Implied currency volatilities X xX X 


Swiss franc/Australian dollar ratio | xX 


Other market variables 
Gold price Xx X || 
xX xX 


Treasury/equities total returns ratio 


Gra? X 
a. Chicago Board Options Exchange (2004) implied volatility index for the 


S&P 500 
b. Global Risk Appetite Index (Kumar and Persaud 2002) 


ae 


Reports 


Box 2 


Methodologies of Theory-Based Indexes 


Tarashev, Tsatsaronis, and Karampatos 
(2003) Risk-Appetite Index, developed at 
the Bank for International Settlements 
(BIS) 

The BIS method begins by estimating the statistical 
distribution of future asset returns from the historical 
patterns of asset prices using a GARCH model. Im- 
plied volatilities are then calculated using option 
prices with different exercise prices. From this, a vol- 
atility “smile” is mapped into a “subjective” proba- 
bility distribution of the future payoffs. 


The value of the index is the ratio of the left tails of 
the two distributions (i.e., the ratio of the statistical 
downside risk to the subjective downside risk). The 
BIS uses monthly equity market data. 


Gai and Vause (2004) Risk-Appetite 
Index, developed at the Bank of England 
(BE) 

The BE approach is very similar to the BIS method. 
The key difference is that the BE uses the ratio of the 
full distributions rather than just the ratio of the left 
tails. 


Kumar and Persaud (2002) Global Risk- 
Appetite Index (GRAI) 

To construct the GRAI, assets are first ranked by their 
riskiness (proxied by the variance of past returns) 
and then ranked by their excess returns (proxied by 
the difference between future and spot prices mea- 
sured at a single point in time). The key premise is 
that the correlation between the ranking of risk and 
the ranking of excess returns should be close to zero 
for changes in asset riskiness. This correlation should 
be positive for increasing risk appetite and negative 
for decreasing risk appetite. The GRAI uses daily for- 
eign exchange rate data. The index methodology is 
used by both the IMF and JPMorgan in their respec- 
tive risk-appetite indexes. 


The Credit Suisse First Boston Risk- 
Appetite Index (CSFB) (Wilmot, 
Mielczarski, and Sweeney 2004) 

The CSFB is similar to the GRAI. The index compares 
risk (past price volatility) and excess returns across 
assets. The value of the CSFB on a given day is the 
slope coefficient obtained from the cross-sectional 
linear regression of risk and excess returns. The more 
positive the slope, the greater the risk appetite. The 
CSFB is based on daily data for 64 indexes of bonds 
and equities in developed and emerging markets. 
Daily indexes of local currencies are used for devel- 
oped markets, while daily U.S.-dollar indexes are 
used for emerging markets. 
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State Street Investor-Confidence Index 
(ICI) (Froot and O’Connell 2003) 

The ICI is also similar to the GRAI but is applied to 
quantities rather than prices. Higher risk appetite 
should be observed through increased holdings of. 
risky assets and vice versa. These portfolio shifts can 
occur in times of increasing or decreasing prices. 
Hence, the ICI claims to be able to differentiate be- 
tween changes in risk appetite and changes in risk. 
The index is calculated monthly using State Street's 
proprietary database of institutional investor 
portfolios. 


Goldman Sachs Risk-Aversion Index (GS) 


The GS uses a standard consumption model of capi- 
tal-asset pricing, where the Arrow-Pratt coefficient of 
risk aversion is allowed to vary over time. The 
premise derives from the observation that the “vola- 
tility of excess returns from holding stocks over 
bonds appears to be substantially higher than the 
volatilities of T-bills and consumption, and only a 
time-varying risk aversion level can explain such [a] 
differential” (Goldman Sachs 2003). The GS uses 
monthly data on real U.S. per-capita consumption, 
the real rate on 3-month U.S. Treasury bills, and the 
inflation-adjusted S&P 500 Index. 


Characteristics of Theory-Based Indexes 


a. The methodologies could be equally applied to other asset markets, 
provided the requisite data existed. 

b. The BIS and BE methodologies could be applied to daily data, although 
this would be computationally intensive. 
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Chart 1 Risk-Appetite Indexes 


Atheoretic indexes Theory-based indexes 
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Note: Variables rescaled such that 100 equals maximum “risk appetite” and 0 equals minimum “risk appetite” over the period 1996 to 2004. 
The dotted horizontal line depicts the average of each index over this period. 


Vertical solid lines correspond to: 


(1) 1998 Russian debt default (3) Start of 2000-2002 bear market (5) Start of 2003 bull market 
(2) Peak of 1990s bull market, 2000 (4) Terrorist attacks of 11 September 2001 
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provide the expected signal of risk appetite, 
these signals are not consistently the same 
across indexes.° 


Interestingly, the theory-based measures are ei- 
ther orthogonal to one another (having small 
and non-significant correlations) or negatively 
correlated. Recall that the BIS, ICI, and GS are 
all based on equity market data, yet they have 
some of the lowest cross-correlations. As well, 
the CSFB measure is orthogonal to the GRAI, 
even though both use a similar risk-return 
framework. 


Of course, the absence of correlation may sim- 
ply reflect different information sets and design 
objectives for the various indexes. One of them 
may still be an appropriate measure of overall 
risk appetite even if it is not highly correlated 
with any of the others. 


Conclusions 


The ability to measure the appetite of investors 
for risk is an appealing proposition, given the 
recent spate of systemic financial shocks (such 
as the Asian and Russian crises and the bursting 
of the high-tech bubble). This explains the 
growing interest in the measurement of risk ap- 
petite and the proliferation of indexes. If all of 
these indexes truly captured changes in risk ap- 
petite, however, we would expect them to pro- 
vide similar signals. Our survey indicates that 
this is generally not the case. Consequently, it 
seems premature to rely on any given index when 
assessing risk appetite in the financial system. 


Further research is needed to explore the empir- 
ical properties of these indexes and their theo- 
retical underpinnings. The index that proves 
most useful from a central bank perspective will 
be the one that establishes a (possibly non-lin- 
ear) link between the level of risk appetite and 
changes in the supply of credit, asset prices, 
business investment, or more broadly, the func- 
tioning of the financial system. 


6. Many of the measures that are significantly correlated 
with the VIX include it as a component. 
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Table 1 
Risk-Appetite Signals 


This table characterizes the signal given by each index during five periods 
(L for low, — for neutral, and H for high risk appetite). 


2000 11 Sept. 2003 
2001 bull 


The signal thresholds are +/- 1 standard deviation from the mean of each 
index over the period 1999 to 2004. 

1998 Russian crisis refers to Russia's debt default and subsequent turbulence 
in global markets over the August to October period in 1998. 

1990s bull market refers to the 15 months leading up to February 2000. 

2000 bear market refers to the third quarter of 2000, which marked the start 
of the broad-based collapse of share prices in the high-tech sector. 

11 Sept. 2001 refers to the month following the terrorist attacks of 
11 September 2001. 

2003 bull market refers to the rebound in equity markets, the prices of 
emerging-market bonds, and the prices of high-yield corporate bonds 
during 2003. 


Table 2 
Correlation Matrix 


Per cent 


ee | 


Ol]lw 
Ww 


a 
2) 
* 
* 
id 


Asterisks denote significance at the 5 per cent (*) and 1 per cent (**) 
confidence levels. The sign of the cross-correlations is adjusted where 
appropriate such that a positive value indicates positive correlation of 
risk appetite, and vice versa. Pairwise, correlations involving the BE are 
calculated quarterly, while all others are monthly. 
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Credit Default Swaps and the Canadian 


Context 
Christopher Reid 


_ Credit Default Swap 
Premium 


: = Protection | 
Gee | seller 


Amount contingent upon 
occurrence of credit event 


Reference obligation 


Protection 
buyer 


significant aspect of the evolution of 
credit markets has been the develop- 
ment of credit-risk transfer through the 
use of derivatives.! Globally, one of 
the fastest-growing derivative products is the 
credit default swap (CDS). This article describes 
the basic mechanics of a CDS, assesses the im- 
pact of CDSs on market efficiency, and consid- 
ers the implications of the growing market for 
CDSs for financial stability. Finally, the current 
state of the CDS market in Canada is assessed, 
together with the outlook for the future. 


The Mechanics of a Credit 
Default Swap 


A credit default swap can be thought of in sim- 
ple terms as default insurance on a loan or bond 
(the “reference obligation”). A CDS provides 
the buyer with compensation should a prespec- 
ified credit event occur.? In return for this pro- 
tection, the seller receives a premium in the 
form of an annuity until the time of the credit 
event or the maturity date of the swap (see dia- 
gram). In theory, a CDS premium represents a 
pure measure of the underlying credit risk that 
can be either bought or sold. It should, there- 
fore, be closely related to a bond yield spread or 
to the excess yield over a risk-free rate.? 


1. A derivative, in the broadest sense, is a financial 
instrument whose payoff depends on another finan- 
cial instrument. A credit derivative is a specific con- 
tract that transfers credit risk between counterparties 
without transferring ownership of the underlying 
asset (unless a “credit event” occurs). 

2. Credit events include failure to pay, bankruptcy, repu- 
tation/moratorium, obligation acceleration, and 
restructuring. Credit events applicable to a CDS con- 
tract vary depending on region and on the credit rat- 
ing of the reference obligation. 

3. This relationship ignores the differences in funding 
risk. 
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A CDS allows investors who hold a pre-existing 
amount of marketable corporate debt to alter 
their exposure to credit risk without altering the 
underlying portfolio. However, as is discussed 
below, a pre-existing position is not necessary, 
and a CDS can be used to create a synthetic ex- 
posure to credit risk. 


As is discussed later, altering credit-risk expo- 
sure through the use of a CDS can be more cost- 
effective than transacting in the secondary mar- 
ket. As a result, the use of CDSs is becoming a 
universal mainstay of portfolio management. 


Impact of CDSs on Market 
Efficiency 


Theory suggests that the presence of an active 
market for credit derivatives should add to the 
overall liquidity of the credit market, since 
derivatives are linked to the underlying security 
by an arbitrage condition, rendering the two 
products substitutes (albeit imperfect ones). 
An increase in liquidity should translate into 
efficiency-related gains, such as lower transac- 
tions costs and greater price discovery. The 
reality of the Canadian market, however, is that 
efficiency gains from CDSs have likely been 
modest to date. 


It is important to note that a CDS is not simply 
an insurance product that pays if a credit event 
occurs. A CDS also represents a market price on 
the probability of such an event (and the asso- 
ciated recovery rate) and as such is a dynamic 
and tradable asset. More specifically, investors 
would be willing to buy a CDS without owning 
the underlying asset if they expected the credit 
risk of the underlying asset to increase, hence 
raising the value of the insurance against de- 
fault. Adopting a long CDS position without 
owning the reference obligation, in addition to 
lending at the risk-free rate, is akin to selling 
short a bond of the same reference entity but 
without the need to borrow the security in the 
repurchase market.* Shorting corporate bonds 
can be difficult, since they typically trade infre- 
quently and because the market for corporate 
debt is relatively small compared with govern- 


4. In practice, this arbitrage relationship does not 
strictly hold because of differences in the liquidity 
of the various components. This difference is referred 
to as the “basis” and is typically small. 
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ment or agency markets. The CDS market thus 
represents an attractive alternative for an inves- 
tor who wants to short a corporate bond in a 
cost-effective manner. CDSs enable participants 
to take alternative views (long or short) on the 
fundamental value of a corporate bond. This, in 
turn, implies that more information is captured 
in corporate bond prices, hence increasing the 
efficiency of the corporate bond market. 


CDSs addressed two shortcomings of the mar- 
ket for credit derivatives: a lack of standardiza- 
tion and a lack of price transparency. Kiff and 
Morrow (2000) suggest that the complexity and 
lack of standardization of credit risk have result- 
ed in credit derivatives being less of a commod- 
ity than, for example, interest rate derivatives. 
This has been an impediment to the growth of 
this market. The lack of standardization might 
therefore suggest that credit derivatives may not 
garner the efficiency gains associated with other 
derivative products. To overcome this obstacle, 
CDSs have been designed with the specific pur- 
pose of creating a standardized instrument. As a 
result, credit default swaps are now the most ac- 
tively traded credit derivative product. In 2003, 
$1.9 trillion in gross notional amount was sold 
globally (Fitch Ratings 2004a), and they have 
become a benchmark in pricing credit.? Further- 
more, CDSs now represent a building block for 
a new generation of products, such as synthetic 
collateralized debt obligations (CDOs), single- 
tranche CDOs,° and CDS indexes (Box 1). 


Although CDSs trade on an over-the-counter 
basis, a number of brokers provide quotes, thus 
providing.a medium for price discovery. Price 
transparency is less of an issue with CDSs than 
with other forms of credit-risk transfer. For ex- 
ample, collateralized debt obligations and as- 
set-backed securities are usually aimed at buy- 
and-hold investors, making it difficult to find 
accurate pricing in the secondary market. 


Continued improvements in liquidity and 
product development should translate into fur- 
ther efficiency gains. Global liquidity in CDSs 


5. Rather than using a corporate bond spread to price a 
CDS, the information flow is increasingly in the other 
direction. That is, CDS spreads are now used, more so in 
Europe and increasingly in the United States, to express 
indicative levels in marketing new debt offerings. 

6. For more details on synthetic and single-tranche col- 
lateralized debt obligations, see Armstrong and Kiff 
on page 53 of this Review. 


Box 1 
A New Product: CDS Indexes 


The introduction of CDS indexes allows investors 
to buy and sell exposure to a basket of CDS con- 
tracts, making it easier to take a position in specif- 
ic credit markets or market segments. 


Owning a CDS index is similar to owning a port- 
folio of single-name CDSs. The price of the index 
reflects an equally weighted average of CDS 
spreads for a predetermined basket of CDS con- 
tracts (usually 100 to 125 names per portfolio). 
The indexes are first grouped by geography and ex- 
ist for North America, Europe, Japan, and emerg- 
ing markets. They are then broken down further 
by the credit quality of the reference obligation 
(e.g., North American High-Yield). Unlike perpet- 
ual equity indexes, CDS indexes have a fixed com- 
position and maturity date, with a new index 
launched twice a year. 


Initially, there were two major CDS indexes: iBoxx 
and Dow Jones TRAC-X. Both provided products 
for Europe, the United States, and Asia. The pres- 
ence of two competing platforms hampered li- 
quidity and was viewed as limiting the growth of 
the CDS-index market. In April of 2004, a merger 
was announced between iBoxx and TRAC-X’s Eu- 
ropean and Asian index products. The merged in- 
dexes are now referred to as the Dow Jones iTraxx. 
The North American credit indexes were not in- 
cluded in this initial arrangement but were later 
merged and now trade as the Dow Jones CDX 
indexes. 


Both the iTraxx and CDX indexes are supported by 
the dealer community as a way for investors to 
gain access to diversified credit exposure. The 
strong support of the dealer community has creat- 
ed liquidity, which is, in turn, cited as a key reason 
for this product's success. A study by the BIS states 
that the liquidity of CDS indexes has remained ro- 
bust even when the markets for the underlying 
single-name CDSs are less liquid. Not surprising- 
ly, the depth of the market and speed of transac- 
tion are given as key reasons for the success of this 
product. However, the current volume of notional 
trades in the North American indexes remains rel- 
atively small compared with the volume of more 
established interest rate derivative products. 


A CDS index does not currently exist for Canada, 
and only eight Canadian reference entities are in- 
cluded in the various North American indexes. 
The universe of liquid CDSs on Canadian-based 
entities is too small to create a diversified index. 
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with a single underlying reference obligation 
has improved significantly over the past two 
years.’ However, some challenges remain. Li- 
quidity in distressed names® has been problem- 
atic in the past, with liquidity evaporating even 
in the top names (Fitch Ratings 2004b). This 
suggests that the CDS market is still in its devel- 
oping stage and continues to suffer from struc- 
tural demand/supply imbalances. 


The range of single-name CDS products, while 
growing, still remains limited. Globally, the 
market for CDSs remains predominately fo- 
cused on investment-grade corporate entities 
despite growth in other areas. In addition, CDS 
contracts are based on standard time frames, 
which facilitate liquidity, but this usually results 
in a duration mismatch between the derivative 
and the underlying asset. The market for CDSs 
is most liquid in the five-year sector, although 
there has been some effort to expand the matu- 
rity spectrum to 10 years. 


Implications for Financial 
Stability 


The impact of credit derivatives on the financial 
system has been the subject of some debate. 
While CDSs clearly add to the stability of the 
financial system in some areas, they present a 
potential risk in others. 


The efficiency gains associated with CDSs 
should allow for more accurate pricing of credit 
risk, which should improve a financial institu- 
tions’s overall risk management. CDSs may 
even increase the willingness of lenders to take 
on credit risk, thus reducing the probability of 
possible credit crunches. More directly, the 
benefits of CDSs to stability are related to the 
increased ability to hedge, the possibility of 
greater diversification, and the ability to transfer 
risk to those most willing to bear it. 


CDSs enable financial-asset managers to better 
hedge and alter credit risk. Altering credit risk by 
buying and selling corporate debt in the second- 
ary market can be expensive and difficult to ac- 
complish on a timely basis. CDSs can reduce 

portfolio volatility by allowing greater access to 
hedging of credit risk. In Canada, however, 


7. ACDS can also be written on a basket of underlying 
securities. 

8. This refers to the liquidity of CDSs written on compa- 
nies with deteriorating credit positions. 
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liquid CDS contracts currently exist only for 
companies whose debt is already liquid and ac- 
tively traded. Therefore, the contribution that 
CDSs can make to the stability of the Canadian 
financial system by allowing easier hedging of 
credit risk is probably fairly small at this stage. 
But if Canada’s CDS market continues to grow, 
the increasing ability to hedge credit risk could 
contribute to the stability of the Canadian fi- 
nancial system. 


The use of CDSs can also improve the manage- 
ment of credit risk by allowing greater diversifi- 
cation and an increased ability to take on credit 
risk. This is particularly true for banks, whose 
credit exposure would otherwise reflect their 
loan books and who, as a result, may not be op- 
timally diversified. Credit derivatives have also 
been used in Canada to achieve diversification 
on an international basis without contravening 
foreign-content rules for pension plans. This 
increase in diversification added to stability by 
reducing the unsystematic risk of investor port- 
folios. However, the proposal in the February 
2005 federal budget that the foreign-content 
rule will be eliminated, would imply a reduc- 
tion in the demand for CDSs to achieve this 
kind of diversification. 


Finally, CDSs make it easier to transfer credit 
tisk. This allows greater dispersion of credit risk 
to a wider range of investors and to those most 
willing to bear it. In the wake of several high- 
profile defaults in 2002 (e.g., Enron and World- 
com), Alan Greenspan, Chairman of the U.S. 
Federal Reserve Board, argued that credit deriv- 
atives helped diversify the losses across a greater 
number of stakeholders, thereby reducing the 
amount of stress on the financial system 
(Greenspan 2002). 


Despite their benefits, CDSs also pose potential 
risks to the stability of the financial system. 
Credit derivatives are by design highly lever- 
aged, which can lead to concentration of risk. 
The immediacy and magnitude of this risk are, 
moreover, hard to quantify because of a lack of 
transparency. Market participants have ac- 
knowledged these shortcomings and are active- 
ly working towards mitigating these risks. 


The ability to establish a leveraged position 
means that risk positions can be accomplished 
without a large investment in the underlying 
financial asset. This, in turn, implies a greater 
ability to easily take on a large amount of risk, 
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which may translate into a significant loss. In 
the past, highly leveraged products, particularly 
new products that may not be well understood 
by all investors, have led to some notable finan- 
cial stresses. 


The ability to establish a leveraged position us- 
ing credit derivatives implies not only that risk 
can be more widely dispersed, but equally that 
it can also become more concentrated. CDSs ef- 
fectively increase the amount of outstanding 
long and short credit positions. Since these in- 
creases are directly proportional to each other 
(shorts equal longs), the net amount of credit 
risk in the financial system remains unchanged. 
But the overall increase in credit positions in the 
financial system could lead to a greater concen- 
tration of risk among a few participants, which 
could potentially exacerbate the impact of a 
credit event on the financial system. 


Market participants have been trying to lessen 
this risk by improving collateral and netting ar- 
rangements. In a recent assessment of global 
credit derivatives markets, the Bank for Interna- 
tional Settlements (BIS) concluded that there 
does not seem to be any evidence that the trans- 
fer of credit risk has led to an increase in the 
concentration of risk (BIS 2004). The BIS notes, 
however, that there is insufficient information 
to assess the impact of credit-risk transfer on the 
stability of the financial system. 


The BIS concluded that balance sheets and fi- 
nancial statements do not provide a sufficiently 
clear assessment of a firm’s activities in transfer- 
ring credit risk, and it is therefore not possible 
to track the redistribution of risk or to properly 
identify concentrations. This lack of transparen- 
cy is particularly acute for risk taken on by un- 
regulated market participants, such as hedge 
funds, which are increasing their presence in the 
credit derivatives market. The lack of transpar- 
ency may limit the ability of the market to disci- 
pline publicly traded companies that use 
leverage in an inappropriate manner. 


The CDS Market in Canada 


Quantifying the growth of CDS activity in Can- 
ada remains difficult, because CDSs are private 
bilateral contracts, and participation in data col- 
lection is voluntary. Notional amounts of CDS 


9. One example would be interest rate derivatives and 
the bankruptcy of California’s Orange County. 


| Table 1 


Notional Amounts of Outstanding Credit Default Swaps for 
Three Participating Canadian Banks (as at year-end 2004) 


US$ millions 
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contracts outstanding are currently available for 
only three of Canada’s five largest banks, and 
for only one date: year-end December 2004 
(Table 1). Owing to data limitations, this article 
also draws on informal interviews with market 
participants and information available from rat- 
ing agencies. From the available evidence, it can 
be deduced that Canadian participation in 
CDSs is currently limited. 


Credit default swaps written on Canadian enti- 
ties trade on a U.S.-dollar basis and over-the- 
counter (no organized exchange). Therefore, 
the current state of the CDS market in Canada is 
based on financial institution transactions in 
CDSs, as well as on the breadth of contracts 
written on Canadian-based entities. 


North American banks, brokerages, and dealers 
together held US$2.7 trillion in outstanding credit 
derivative positions in 2003, with slightly over 
a trillion dollars of this total in the form of CDSs 
(Fitch Ratings 2004a). Although a country- 
specific breakdown is not available, conversa- 
tions with Canadian securities dealers suggest 
that the outstanding positions of Canadian 
institutions likely represent only a small per- 
centage of these totals. Indeed, for the three 
Canadian banks for which data are available, 
only US$150 billion in single-name CDS contracts 
outstanding (both long and short) are reported. 


Despite the lower level of activity compared 
with U.S. financial institutions, the major 
Canadian banks are increasingly active in all 
aspects of the credit-risk-transfer market. 
Recently, Canadian banks have broadened their 
activity to include the use of the CDS market to 
manage credit risk in their loan portfolios. CDSs 
are also becoming a source of revenue from 
intermediation, since Canadian dealers have 
increased their participation in trading CDSs. 


Non-financial corporations are one of the larg- 
est counterparties with the reporting banks. 
They use CDSs mainly to hedge future funding 
requirements. If a company’s credit conditions 
worsen, making funding more expensive, this 
cost may be offset with the protection of a pre- 
existing CDS position. 


Some of the larger Canadian pension funds 
have also entered the CDS market as a way of 
gaining synthetic credit exposure. Anecdotal 
evidence suggests that to further diversify their 
portfolios, these funds have been most active in 
the deeper, more liquid credit derivatives, 


49 


Reports 


—_—_—_—_———-:?}.. —————:_—sXO oe eee 


which are based on foreign rather than domes- 
tic companies. As a result, the extent of their 
participation may be understated by their out- 
standing positions with reporting banks, which 
is quite modest. 


Interestingly, international insurance compa- 
nies are, overall, among the most active partici- 
pants globally in the CDS market, while 
Canadian insurance companies are only mod- 
estly active, either domestically or internation- 
ally. Also of note in terms of international 
comparisons, reporting Canadian banks have 
no CDS positions with hedge funds, which are 
large participants in the CDS market in both 
Europe and the United States. 


Over the past two years, dealers have witnessed 
strong growth in the demand for CDSs by 
Canadian-based institutions. Dealers express 
confidence that activity in CDSs outside the 
interdealer market will continue to increase as 
new accounts put documentation in place, aug- 
ment their expertise, and enhance their finan- 
cial systems in order to be able to deal in this 
product. 


Quotations for CDSs are available for as many 
as 160 Canadian-based reference entities. Trad- 
ing activity among these 160 names can be bro- 
ken down into three tiers. The top tier includes 
five to ten names that are extremely liquid and 
in which there is a regular two-sided market. 
Approximately 20 additional Canadian names 
trade on a semi-regular basis. The bid/ask 
spreads of the first and second tiers are typically 
around 5 basis points (however, this may be in- 
dicative only for small volumes). The liquidity 
of the remaining 130 Canadian-based entities, 
or the third tier, is essentially nil, with any trade 
in these names being difficult to find. Approxi- 
mately 2,100 reference obligations trade global- 
ly (Fitch Ratings 2004b); therefore, CDSs 
written on Canadian-based entities represent 
only a very small fraction of the global market. 


Growth of CDSs in Canada 


The Canadian corporate debt market represents 
about 1.2 per cent of the global corporate mar- 
ket (Merrill Lynch 2004). While CDSs written 
on Canadian-based entities form a relatively 
new market that continues to grow, its share of 
the global CDS market is comparable to Cana- 
da’s share of the global corporate bond market. 
The growth of CDSs in Canada should continue 
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to be closely linked to the global growth of 
CDSs (in proportion) and to changes in Cana- 
da’s share of the global corporate market. While 
Canada’s corporate debt market is only a small 
percentage of the global market, it is important 
to note that both CDSs and the Canadian cor- 
porate debt market have also grown rapidly 
over the past 5 to 10 years (Anderson, Parker, 
and Spence 2003). 3 


Key factors in the growth and liquidity of CDSs 
are the amount of credit information available 
to investors and the amount of outstanding debt. 
Both are correlated with the size of the corporate 
market. The use of CDSs results in the transfer 
of credit risk to those who often do not share a 
lending relationship with the underlying entity. 
Therefore, the new holder of credit risk does not 
have access to the same level of fundamental 
credit knowledge as the loan originator. As a 
result, there is an increase in the dependence 
on credit-rating agencies and independent 
analysis to obtain credit information. Since 
both the rating process and internal analysis are 
costly, it is not surprising that the most actively 
traded CDSs on Canadian reference entities 
include some of Canada’s largest companies. 


In addition to the impact of the size of the 
Canadian corporate debt market on the develop- 
ment of a CDS market, its composition may be 
a factor. The recent global search for yield by 
investors has, in part, driven the strong growth 
of CDSs written on high-yield debt. The high- 
yield market in Canada is much smaller than 
that of the United States (Anderson, Parker, and 
Spence 2003), which may further help to ex- 
plain the difference in the rate of adoption of 
CDsse. 


Conclusions 


Credit default swaps have become one of the most 
widely used credit derivatives because they ad- 
dress two shortcomings of the credit derivatives 
market: a lack of standardization and a lack of 
price transparency. CDSs also add to the com- 
pleteness of the corporate debt market by in- 
creasing the ability of investors to short corporate 
bonds, which augments the information content 


10. In terms of the reporting banks, the notional amount 
of CDS positions on debt that is either unrated or 
rated BB and below was roughly 15 per cent of total 
positions outstanding. 


of corporate bond pricing and the efficiency of 
the market. Although hard to quantify, CDS ac- 
tivity in Canada to date has probably had a lim- 
ited but positive effect on market efficiency. 
Credit derivatives in general should add to the 
overall liquidity of the credit debt market, 
which in turn should lead to lower transactions 
costs and greater price discovery. 


CDSs contribute to financial stability by facili- 
tating the ability to hedge credit risk and im- 
prove diversification, as well as by allowing 
credit risk to be held by those most willing to 
bear it. While CDSs contribute to financial sta- 
bility, they also pose the risk that leverage will 
be employed to concentrate rather than diversi- 
fy credit risk. 
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Understanding the Benefits and Risks of 
Synthetic Collateralized Debt Obligations 


Jim Armstrong and John Kiff 


inancial technology supporting the field 

of “structured finance” has developed 

rapidly since the mid-1990s. The key fi- 

nancial instrument to emerge is the col- 
lateralized debt obligation (CDO). Structured 
finance instruments, such as CDOs, can be de- 
fined by three key characteristics: (i) pooling of 
assets; (ii) creating tranches of liabilities backed 
by the asset pool and having different levels of 
risk; and (iii) delinking of the credit risk of the 
collateral asset pool from the credit risk of the 
originator (BIS 2005). 


It is estimated that, in 2003, total global issu- 
ance of CDOs and other asset-backed securities 
stood at about US$1.4 trillion, compared with 
less than US$300 billion in 1997 (BIS 2005, 17). 
A growing proportion of this market is repre- 
sented by the new generation of “synthetic” 
CDOs, which transfer risk through pools of 
credit derivatives contracts rather than through 
portfolios of securities. 


From the perspective of financial stability, the 
rapid growth, unique features, and growing 
complexity of these instruments raise some 
interesting issues. This article highlights the 
positive contribution that CDOs make to the 
efficiency of the financial system as new instru- 
ments that help to complete markets. However, 
the article also points out that these instruments 
represent new and novel risks for investors. As- 
sessing and pricing the risks in these structures 
requires complex models, whose results are 
highly sensitive to certain assumptions, and 
concerns about “model risk” are explored. 


In Canada, the large banks have been actively 
involved in the creation and distribution of 
these products through their global investment 
banking arms. Globally, CDOs are increasingly 
attracting the interest of institutional investors, 
such as insurance companies, pension funds, 
and hedge funds, because their yields are superior 


to those of conventional fixed-income instruments, 
and their various tranches can offer investors 
unique risk/return combinations. Canadian 
institutional investors have only recently started 
to use these instruments, but this is expected to 
increase rapidly. 


The Origins of the CDO: A 
Special Class of Asset-Backed 
Security 


In Canada and globally, securitization has be- 
come a mainstream source of financing for cor- 
porations over the past 15 years. The essence of 
the securitization technique is the transfer of a 
pool of assets or credits—and the credit risk en- 
tailed—from an originating institution into a 
stand-alone, special-purpose vehicle with a fi- 
nite life. The institution then sells one or more 
tranches of asset-backed securities (ABSs) to in- 
vestors to fund the purchase of the assets. 


The motivation for tranching is to create at least 
one class of securities or notes—often referred 
to as the senior tranche—whose credit rating is 
higher than the average rating of the pool of as- 
sets. In addition, there is typically a subordinat- 
ed or junior tranche, which provides credit 
enhancement and absorbs most or all of the 
pool's expected losses. 


In traditional securitizations, the assets in the 
pool tend to be relatively homogeneous (for ex- 
ample, household loans, such as residential 
mortgages and credit card loans), and the num- 
ber of tranches on the liability side tends to be 
small, usually comprising just the senior and 
subordinated tranches. The relative homogene- 
ity of the asset pool permits credit risk in these 
pools (i.e., the expected losses) to be estimated 
with relatively reliable statistical techniques 
based on the “law of large numbers.” The assets 
in the pool are segregated—typically in a trust 
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arrangement—to secure the ABS, and they are 
understood to be insulated from and indepen- 
dent of the affairs of the firm or firms that orig- 
inated and sold the assets. 


Structured finance instruments such as CDOs, 
which transfer the credit risk on a reference pool 
of assets to tranche investors, while conceptual- 
ly similar to traditional securitizations, are quite 
different in certain respects. First, the pools of 
assets or credits tend to be quite heterogeneous, 
having much more complex credit-risk proper- 
ties than the pools underlying basic securitiza- 
tions. (See Chart 1 for an example.) Second, 
these credits tend to be mainly corporate in na- 
ture, such as corporate bonds, loans, or single- 
name credit default swaps. Third, with respect 
to the liabilities, there are often many more 
tranches than for a traditional securitization. 
These typically include a AAA-rated senior 
tranche (and possibly a super-senior tranche), 
one or more lower-rated mezzanine and subor- 
dinated tranches, and an unrated junior or 
“equity” tranche. 


Drawing heavily on their traditional securitiza- 
tion origins, the first generation of CDOs were 
typically “cash” CDOs. This is because the assets 
in the pool were cash securities, such as bonds 
and loans, rather than synthetic ones, such as 
credit default swaps (CDSs), which are derived 
from underlying cash securities.! Cash CDOs 
were structured primarily as “balance-sheet 
CDOs,” which tended to be initiated by finan- 
cial institutions, such as banks and, to a lesser 
extent, by non-financial corporations that 
wished to sell their own assets or transfer some 
of the risks inherent in these assets. The transac- 
tions were motivated by the desire to reduce the 
balance sheet, obtain cheaper funding, improve 
liquidity, or (in the case of regulated financial 
institutions) reduce regulatory capital require- 
ments. Transferring some of the risks in a loan 
portfolio to a CDO structure (or through other 
risk-transfer instruments) to obtain capital relief 
is sometimes referred to as regulatory arbi- 
trage.? 


1. These instruments were sometimes referred to as col- 
lateralized bond obligations (CBOs) and collateral- 
ized loan obligations (CLOs), depending on the 
nature of the collateral. However, since the collateral 
was increasingly mixed together, the structures began 
to be referred to generically as CDOs. 

2. See Kiff and Morrow (2000) for a discussion of regu- 
latory arbitrage. 
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Chart1 Example ofa Synthetic CDO | 


Synthetic Securitization Structure 


Super-senior 
CDS CDS 
premium premium 
Credit 
protection 


(Unfunded) 
super-senior 
(S-AAA) 
credit default 


A 
portfolio 
of CDSs 


swap 
$1 ($830 million) 
billion 


notional 


Class AAA 
($45 million) 


Class A 
($25 million) 


i Class BBB+ 
f ($30 million) 


Class BBB- 
($20 million) 


Equity 
($20 million) 


Proceeds 
of issuance 
Cash collateral 
($170 million) 


Increasingly, however, CDO transactions were 
initiated as arbitrage CDOs, where the CDO ve- 
hicle acquires assets in the open market, rather 
than from an originating institution (Lucas 
2001, 6). Arbitrage CDOs tend to be organized 
by asset managers and institutional investors 
rather than by financial institutions. The inves- 
tors in the high-risk equity or first-loss tranche 
earn a relatively high rate of return by taking ad- 
vantage of the arbitrage opportunity—the dif- 
ference between the return earned on the asset 
pool in the CDO (adjusted for losses caused by 
defaults) and the interest paid to the debt holders. 


The Emergence of Synthetic 
CDOs 


Synthetic CDOs emerged in 1997 as a refine- 
ment of cash CDOs. Cash CDOs have a refer- 
ence portfolio made up of cash assets, such as 
corporate loans and bonds. For synthetic CDOs, 
the reference portfolio is made up of credit de- 
fault swaps. A credit default swap allows institu- 
tions to transfer the economic risk but not the 
legal ownership of underlying assets. The credit 
default swap has rapidly developed into the 
largest and most liquid credit derivatives instru- 
ment in global markets. See Reid (2005) in this 
issue and Kiff and Morrow (2000) for more de- 
tails on credit default swaps. 


Thus, the synthetic CDO, invested in pools of 
CDSs, represents the convergence of two finan- 
cial technologies: securitization and credit de- 
rivatives (Chart 1). Through the CDO vehicle, 
the individual counterparties of the CDS con- 
tracts in the asset pool essentially buy protec- 
tion. In exchange for this protection, the CDO 
receives a stream of premium payments—anal- 
ogous to the interest payments it would have 
received on a cash CDO—and passes them 
through to the tranche investors in the CDO. 
The CDO thus effectively buys protection from 
these investors. 


Because funds raised from investors in the vari- 
ous synthetic CDO tranches are not used to 
purchase loans or bonds (since exposures are 
instead being acquired through credit default 
swap contracts) they are typically invested in a 
cash collateral account of risk-free liquid assets, 
such as government bonds. This risk-free pool 
is there to absorb losses on the CDS reference 
portfolio, as well as to provide investment 
income. The premiums earned on the credit 
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default swaps are analogous to the spreads over 
the risk-free rate that would have been earned 
on a pool of corporate loans or bonds. 


Note that in Chart 1 the structure also has an 
unfunded super-senior tranche—a feature of 
many synthetic CDOs. Investors in this tranche 
do not put up cash but instead are paid a premi- 
um to enter into a credit default swap with the 
CDO. Thus, a “synthetic liability” has been cre- 
ated that is analogous to the synthetic assets in 
the pool. This tranche, which has only the most 
remote chance of experiencing a credit loss (eq- 
uity, mezzanine, and AAA tranches would have 
to be exhausted first), is paid a spread (premi- 
um) that is compressed even lower than that 
which a AAA investor would earn.? 


Why the trend to synthetic instead of cash struc- 
tures? Through the CDS market, synthetic struc- 
tures typically have access to a more diverse 
range of credits than cash structures. Credit de- 
fault swaps can theoretically be written in any 
amount with respect to any issuer (corporate or 
sovereign) that has issued debt instruments, 
such as bonds or loans. Thus, synthetic struc- 
tures tend to facilitate greater portfolio diversifi- 
cation (Tavakoli 2003, 8).4 


On the liability side, the super-senior tranche 
(which, with its “AAA plus” credit rating, has no 
counterpart in the world of cash securities) re- 
sults in very cost-effective financing costs for the 
CDO. This tranche typically represents a very 
large percentage of the par value of the liabili- 
ties; for example, in the structure in Chart 1, it 
accounts for $830 million of the $1 billion is- 
sue. The larger the super-senior tranche, the 
greater the effective leverage of the structure.” 


Credit-Protection Structures 


An important part of the “risk-proofing” of 
CDOs—both cash and synthetic—is their credit- 
protection structure. In terms of their credit 
structure, CDOs may be classified either as cash 


3. The super-senior investor is generally perceived as 
providing protection to the CDO against only the 
most extreme systemic event. 

4. This can also lead to more favourable ratings from 
the credit-rating agencies for a given pool. 

5. The counterparty to the CDO on these super-senior 
transactions is often a AAA-rated “monoline” insur- 
ance company. Such insurance firms specialize in 
providing guarantees of this type. 
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flow or market value. This distinction refers to 
the mechanisms by which the structure protects 
debt holders from credit losses. 


The most common structure is cash flow. Here, 
the objective of the CDO manager is to generate 
cash flow for the senior or mezzanine tranches 
without the need to actively trade the credits in 
the asset pool. In fact, trading in these structures 
tends to be severely restricted. Cash flow from 
the pool (interest and premiums, as well as 
principal) after estimated credit losses is judged 
to be sufficient to pay the tranche investors. 


Payments earned from the underlying assets in 
the pool are distributed in a strict order of prior- 
ity (determined in detailed transaction-specific 
documentation) often referred to as a “water- 
fall.” Chart 2 presents a simplified example of 
this payments distribution. Typically, the fees of 
the asset managers and trustees are paid first. 
Then, interest owed to the senior debt holders is 
paid. At that point, two broad types of coverage 
tests usually take place. The first is a par value 
test. Typically, the par value of collateral must 
exceed the value of the debt by a certain percent- 
age called a trigger point. The second test is an 
interest coverage test to determine whether a cer- 
tain minimum ratio of interest earned to inter- 
est paid out is being maintained. If the CDO 
passes these tests, cash continues to flow down 
to the less-senior debt holders. However, if one 
or both tests fail, cash payments are diverted to 
pay off the senior holders until the required 
covenant ratios are restored. 


In contrast, market-value structures depend on 
the ability of the CDO manager to generate a 
sufficient return on the market value of the col- 
lateral. Coverage tests are also conducted regu- 
larly for these structures. But they are based on 
the market value of the portfolio rather than 
on the par value, as is the case for cash-flow 
structures. 


What Happens When a Credit 
Event Occurs? 


When there is a “credit event,” such as a default 
or rating downgrade, with respect to one or 
more credits in the reference portfolio, the trust- 
ee withdraws sufficient funds from the cash col- 
lateral account to compensate the protection 
buyers (i.e., the counterparties on the credit de- 
fault swaps) for their losses. Credit support is 
“layered.” The equity/first-loss tranche absorbs 
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Mezzanine 
note interest 
Mezzanine note coverage tests 


Pass 


Equity distributions 


Chart 2 Example ofa Payments “Waterfall” 


Payments earned from underlying assets 


Tax, trustee fees, and other senior fees 
Senior management fees 


Senior note interest 


i 


Pass Senior note coverage tests Fail 


Prepayment of senior note principal 
until tests are satisfied 


Fail 


Prepayment of senior note principal until tests are satisfied. 
If senior note is paid in full, then prepayment 
of mezzanine note until tests are satisfied 


Subordinated management fees 


initial losses, followed by the mezzanine tranches, 
which absorb some additional losses, and lastly 
by the senior and super-senior tranches. These 
last two tranches are expected to be insulated 
from losses except under the most extreme 
circumstances. 


How Does a CDO Create 
Value? 


Why do CDOs exist, and why do investors buy 
them when it appears, at first glance, that all 
they do is re-package existing credit-risk instru- 
ments and transform them into different pay- 
ment structures? The economic value or surplus 
generated by a CDO is evidenced by the fact that 
spread income from the reference portfolio can 
compensate investors in the CDO tranches and 
also pay structuring and asset-management fees 
(BIS 2004). For the economics of a CDO to 
work, the weighted average return on the credits 
in the pool minus the weighted average cost of 
all liabilities, expenses associated with arranging 
the CDO, and expected credit losses must be 
positive, and also sufficiently positive to attract 
equity investors.° 


There are various explanations of how CDOs 
generate value. These are related to both the 
asset side and the liability side of the CDO 
structure. We first examine the asset side. 


For balance-sheet CDOs, an important part of 
the explanation has been the opportunity for 
regulatory capital arbitrage (see page 54). But 
this factor is becoming increasingly less impor- 
tant and will largely disappear with the imple- 
mentation of Basel II in 2007.’ CDOs also try to 
take advantage of arbitrage opportunities aris- 
ing from market segmentation. For example, it 
has been observed that the spread differentials 
on certain ratings categories of cash securities 
and CDSs may sometimes be higher than war- 
ranted by expected loss (BIS 2005; Ashcraft 
2005). CDOs can accumulate those assets and 
issue tranches against them, which would pay 
the normal market spread. The excess spread 
would be incremental value, which would go to 
the equity investors in such CDOs. 


6. Recall that equity investors have the right to this 
residual return after all other debt holders are paid. 

7. A prime objective of the Basel II agreement from its 
inception has been to eliminate such arbitrage 
opportunities. 
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In addition, CDOs help investors overcome 
market imperfections associated with the illi- 
quidity of the markets for bonds, loans, and 
credit default swaps (Gibson 2004). Most cor- 
porate bonds trade infrequently and loans even 
less so. CDS markets may now, in some cases, 
be more liquid than the underlying cash mar- 
kets. It is generally acknowledged that the aggre- 
gate cost of creating a large CDO by a specialist 
asset-management firm or investment bank is 
significantly less than that of investors individ- 
ually paying high bid/ask spreads in these mar- 
kets in order to assemble individual portfolios 
that meet their risk/return payoffs. 


More value-added is derived from the process of 
creating multiple tranches on the liability side. 
In its simplest form, a CDO basically serves the 
purpose of carving up the aggregate credit port- 
folio into various tranches, each with their own 
risk/return characteristics. This tranching creates 
unique opportunities for investors interested in 
engaging in CDO transactions at risk/return lev- 
els in line with their particular appetites and 
preferences (Adams, Jhooty, and Wong 2004, 12). 
Also, pooling and tranching may serve to miti- 
gate asymmetric information and incentive 
problems that might exist in other forms of 
credit-risk transfer (Mitchell 2004). 


Thus, it is argued that CDOs serve to complete 
markets; that is, they synthesize combinations 
of risk and return that did not exist previously. 
By pooling and tranching, borrowers or risk 
shedders—represented in the pool of cash assets 
or credit default swaps—get access to financing 
or risk transfer from investors to whom they 
would not normally have access. For example, 
an institutional investor may want exposure to 
a certain sector—say, high-yield bonds, which, 
in the cash markets, are always non-investment 
grade—but is constrained under its investment 
guidelines to buying investment-grade bonds. 
That investor can participate in the senior (AAA) 
tranche of a CDO of high-yield bonds. 


Assessing the Risks of CDOs 


Any very successful financial innovation, such 
as the CDO, will normally offer important ben- 
efits to various economic agents. The benefits 
are usually evident, but the risks are more subtle 
and require thorough analysis. 


Ratings agencies typically go through a two-step 
process in reviewing the risks of a CDO 
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structure for the purpose of determining a rating, 
which, in turn, determines the tranche pricing 
(Fender and Kiff 2004). In the first stage, analyt- 
ic models are used to determine the risk in the 
underlying pool of assets. This involves “default 
risk,” essentially estimating the distribution of 
potential credit losses in the pool. The second 
stage is the process of structural analysis, which 
involves understanding the “non-default” risks 
arising from the CDO’s structure. It is this struc- 
ture that transforms the credit risk embodied in 
the pool of assets into a distinct set of risk char- 
acteristics on the liability or tranching side. This 
analysis involves a detailed understanding of 
the “payments waterfall” (Chart 2) and requires 
the accurate modelling of the distribution of 
cash flows from the asset pool to the various 
tranche holders.® 


Modelling Credit Risk: 
Assessing the Risk in the 
Asset Pool 


In the first stage of the analysis, the main factors 
that the ratings agencies use to determine the 
expected credit-loss distribution of a portfolio 
are estimates of: (i) probabilities of default 
(PDs) of the individual obligors in the pool and 
how these vary over the life of the transaction; 
(ii) recovery rates or losses-given-default (LGD); 
and (iii) default correlations within the pool, 
which determine the tendency of multiple de- 
faults to occur within a given time (BIS 2005, 21). 
Credit-risk modelling (using Monte Carlo sim- 
ulations) transforms assumptions about PDs, 
recovery rates, and correlations into an overall 
assessment of an asset pool’s credit quality. 


In addition to the expected losses of CDOs, “un- 
expected loss” or loss volatility can be substan- 
tial and is driven mainly by two factors: single- 
credit concentration and, again, default correla- 
tion. Concentration (i.e., the lumpiness of the 
portfolio) is linked to idiosyncratic risks. The 
greater the concentration, the more the portfolio 
is exposed to idiosyncratic risk. Default correla- 
tion, on the other hand, relates to systematic 
risk and reflects the sensitivity of PDs to com- 
mon factors and, therefore, individual obligors’ 
exposure to undiversifiable or business-cycle 


8. Other structural risks assessed by the ratings agencies 
include risks associated with third-party participants 
in the CDOs, as well as legal and documentation risk. 
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risks. It is vital to note that the estimated loss 
distributions of a portfolio—expected and un- 
expected—are highly sensitive to assumptions 
about default correlation. 


Because of the complexity of the transactions, 
the rating and pricing of CDOs necessarily in- 
volve “model risk.” Each of the three major glo- 
bal rating agencies—Standard & Poor's, 
Moody’s, and Fitch Ratings—deals with this in 
broadly similar but different ways. Fender and 
Kiff (2004) recently reviewed this issue, docu- 
menting some of the key features of the models 
used by the rating agencies to evaluate the credit 
risk of CDO collateral pools and how differences 
in model specifics can influence the credit-risk 
assessment of individual pool tranches. The 
study shows that the use of different modelling 
approaches may, in theory, lead to different rating 
outcomes for individual tranches, particularly 
when differences in correlation assumptions are 
taken into account. 


Their work also highlights the importance of 
correlation assumptions for estimating expected 
losses and, potentially, CDO tranche ratings. 
Getting these assumptions right is, therefore, 
one of the key challenges for the rating agencies 
in dealing with pooled credit risk and is critical 
for ratings accuracy. The authors find that differ- 
ences in correlation assumptions and modelling 
approaches, when combined, can lead to mean- 
ingful differences in tranche ratings, unless 
compensated for by differences in other parts of 
the rating process. See Box 1 for an example. 


The authors suggest that the resulting model 
risk needs to be understood by investors and ar- 
gue against exclusive reliance on CDO ratings in 
taking investment decisions. In addition, con- 
tinuing investor demand for more than one rat- 
ing per tranche may be justified to help avoid 
inappropriate risk-adjusted returns. 


Involvement by Canadian 
Institutions 


The large Canadian banks have been actively 
involved in the creation and distribution of 
these products through their global investment 
banking arms. However, Canadian institutional 
investors have only recently started to invest in 
these instruments. Their participation is expected 
to rise rapidly in the next few years, as investor 
interest in alternative asset classes accelerates. 


Box 1 
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The Importance of the Correlation Assumption to CDO Credit 


Ratings 


The accompanying chart shows the various po- 
tential loss distributions that underlie a typical 
CDO. In this case, the underlying exposure con- 
sists of a diversified portfolio of five-year credit 
default swaps referenced to 120 investment- 
grade (rated AAA to BBB) obligors with an aver- 
age rating of A. Using Standard & Poor's (S&P) 
rating methodology, a five-year senior tranche 
rated AA- can be issued off of this pool if at 
least 4.1 per cent of all of the underlying portfo- 
lio’s losses are absorbed by less-senior tranches. 


These losses can be viewed as “potential” loss 
distributions, because their shapes are driven 
by different assumptions regarding the default 
correlations between the 120 CDSs. For in- 
stance, S&P assumes a very high correlation be- 
tween the defaults of obligors that are in the 
same industry sector, but zero correlation 
across sectors. Moody’s, on the other hand, typ- 
ically assumes a slightly lower intra-sector cor- 
relation and a non-zero but low inter-sector 
correlation.! Fitch Ratings uses empirically driv- 
en obligor-to-obligor-specific correlations, 
which tend to be higher than those used by S&P 
and Moody's. 


As the chart shows, the correlation assumptions 
have an important impact on the shape of the 
potential loss distributions. That is, the tail is 
thickest for the higher-correlation Fitch as- 
sumption, relative to those associated with the 
lower-correlation Moody's and S&P assump- 
tions. The thickness of the tails is important to 
the senior tranche ratings, because they are 
most vulnerable to these extreme losses, i.e., the 
scenarios where total losses exceed 4.1 per cent. 


Using S&P’s correlation assumptions, the se- 
nior tranche’s probability of default (PD) works 
out to around 0.9 per cent, which is the same 
PD associated with a five-year, AA- corporate 
bond. Hence, the tranche is rated AA- by S&P. 
However, if the heaviest Moody’s correlation 


1. For more details on the correlation assumptions, 
see Fender and Kiff (2004). Essentially, the default 
correlations are driven by assumptions regarding 
the correlations of the asset side of the balance 
sheets of the underlying corporate obligors. 


assumption is used, the senior tranche’s PD 
works out to about 1.3 per cent, which would 
map into an A- corporate bond rating. The 
Fitch correlation assumption is high enough 
that it could actually map into a subinvestment- 
grade rating (below BBB-). 


Of course, there is more to rating a CDO 
tranche than just analyzing loss distributions, 
but the example highlights the potential signif- 
icance of just one key quantitative parameter.” 


_ Potential CDO Loss Distributions 


Probability (%) 


40 ag 
fj] Standard & Poor's 

35 q Moody's ee 
ay Fitch Ratings 30 
5 25 
20 20 
15 15 
10 10 

5 5 

5 oe ; ) 


Ole Te 41592021593: 1315 aS: Sy 1GP8 Ss 
Loss (%) 


2. More details on other dimensions of the CDO 


rating process can be found in Fender and Kiff 
(2004). 
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A more recent development has been the offer- 
ing to retail investors of CDO-like income 
trusts.” For example, in November 2004, RBC 
Dominion Securities issued an $85 million 
offering of “Global DiSCS Trust 2004-1” retail- 
targeted investment trust units. In August 2004, 
National Bank Financial and CIBC World Mar- 
kets led an offering of $100 million of “Global 
DIGIT” investment trust units. In both cases, 
very highly rated tranches were created from 
large pools of diversified fixed-income securi- 
ties and credit default swaps. These were some- 
what different from traditional CDOs, in that 
there were effectively only two tranches: a se- 
nior and equity tranche. But the motivations 
and the nature of the pools made them more 
like CDOs than traditional securitizations. 


The credit ratings of such investment trusts can 
also be quite sensitive to model and parameter 
assumptions. While this would be well under- 
stood by typical institutional CDO investors, 
many retail investors, to whom these securities 
are being targeted, may not fully understand the 
risks inherent in these instruments. In addition, 
these structures appear to have been rated by 
only one rating agency, whereas it would seem 
prudent to have a second opinion for all inves- 
tors but especially for retail ones. 


Conclusions 


Developments in structured finance since the 
late 1990s have been impressive; the myriad 
forms of CDOs—which pool and tranche 
risks—seem to be beneficial from the point of 
view of completing markets. But these struc- 
tures entail complex risks, and the models the 
rating agencies use to price them are also very 
complex. It is incumbent upon all types of in- 
vestors to understand the model risk inherent to 
these instruments and to require more than one 
rating service for their risk assessment. 


9. See King (2003) for more detail on income trusts. 
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Financial System Review 


Introduction 


he financial system and all of its various 

components (institutions, markets, and 

clearing and settlement systems) are sup- 

ported by a set of arrangements, including 
government policies, that influence its structure and 
facilitate its operation. Taken together, these arrange- 
ments form the financial system's infrastructure. 
Experience has demonstrated that a key determinant 
of a robust financial system is the extent to which it 
is underpinned by a solid, well-developed infrastruc- 
ture. This section of the Review highlights work in 
this area, including that related to relevant policy 
developments. 


The Canadian financial-services industry has 
evolved substantially in the past 15 years. Tech- 
nological innovations and changing demo- 
graphics, as well as significant changes in the 
macroeconomic environment, have driven this 
change. In addition, the policy framework that 
conditions financial sector behaviour in Canada, 
including the financial safety net, has evolved 
considerably since the 1980s. The financial 
safety net makes a crucial contribution to financial 
stability by providing regulators with a set of in- 
centives to act in a timely and effective manner 
in response to troubled financial institutions. 
In the article, On the Evolution of the Financial 
Safety Net, the author provides a selective review 
of key innovations affecting prudential supervi- 
sion and deposit insurance in Canada over the 
past 15 years. 
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On the Evolution of the Financial Safety Net 


Walter Engert 


n the past 15 years, the financial-services 

industry has evolved substantially, driven 

by technological innovations and changing 

demographics, as well as by significant 
changes in the macroeconomic environment. 
There has also been significant development of 
the policy framework that influences financial 
sector behaviour in Canada.! 


An important part of this policy framework is 
the so-called “financial safety net,” which con- 
sists of prudential supervision, deposit insur- 
ance, and the central bank’s lender-of-last-resort 
function. This paper reviews some of the key 
measures that have affected the financial safety 
net during the past 15 years, with a focus on de- 
posit insurance and the prudential supervision 
of deposit-taking institutions.* This history can 
be interpreted as a long evolution towards a 
regime with clearer goals and improved incen- 
tives to act with regard to troubled institutions, 
along with greater authority to act. 


Improved Incentives 


Prior to a series of reforms beginning in the late 
1980s, the supervision of deposit-taking institu- 
tions had been compromised by ambiguity 
about the role and mandate of supervision and 
by weak incentives to xespond effectively to 
troubled institutions.° This, in turn, increased 
deposit insurance liability and losses of the 


1. On these various points, see Daniel (2002-2003), 
Engert et al. (1999), Freedman and Goodlet (1998), 
and Freedman and Engert (2003). 

2. Fora discussion of the Bank of Canada’s lender-of- 
last-resort function, see Bank of Canada (2004) and 
Daniel, Engert, and Maclean (2004-2005). 

3. Changes in market structure (such as increased entry) 
also contributed to the challenges facing the supervi- 
sory regime. At that time, the banking supervisor was 
the Office of the Inspector General of Banks, which 
was subsequently replaced by a new organization. 


Canada Deposit Insurance Corporation 
(GDIC), 


Accordingly, in the late 1980s, the federal gov- 
ernment began a series of reforms that have 
improved supervisory incentives, which are 
presented here selectively in rough chronologi- 
cal order. 


A role for other agencies 


A repeated theme in reviews of supervision (in 
Canada and elsewhere) has been the need to 
strengthen the incentives and ability of the su- 
pervisor to deal effectively with failing financial 
institutions. For example, strengthening the 
supervisor's will to act was a central concern fol- 
lowing the failures of the Canadian Commercial 
Bank and the Northland Bank in the mid-1980s. 


As a result, the Estey Commission (1986) rec- 
ommended merging deposit insurance and 
banking supervision to strengthen the incen- 
tives of the supervisor to deal promptly with 
troubled institutions. In the mid-1980s, the 
House of Commons Finance Committee also 
recommended that deposit insurance and bank- 
ing supervision be consolidated. The Commit- 
tee argued that consolidation would improve 
the supervisory system because the body re- 
sponsible for deposit insurance has a strong 
incentive to minimize its loss. 


In 1992, following the collapse of another de- 
posit-taking institution, Central Guaranty Trust, 
the House Committee argued that the supervi- 
sor should be explicitly directed, as a corporate 
objective, to minimize the costs of the deposit 
insurance fund. As before, the motivation was 
to improve the supervisor's incentives to act ina 
timely and effective manner when confronted 
with a troubled financial institution, by align- 
ing the incentives of the supervisor with the 
need of the deposit insurer to control losses. 
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Policy and Infrastructure Developments 


Although the specific recommendations to con- 
solidate deposit insurance and supervision were 
not accepted, a principal insight was applied.* 
That is, the government established ways to al- 
low the views of safety-net agencies with poten- 
tial exposures to troubled financial institutions 
to influence supervisory decision making. Ac- 
cordingly, a supervisory structure was estab- 
lished that assigned interdependent roles and 
responsibilities to the supervisor, the deposit 
insurer, and the lender of last resort.° 


More specifically, in 1987, the multi-agency 
Financial Institutions Supervisory Committee 
(FISC) was created, with the head of the newly 
formed Office of the Superintendent of Finan- 
cial Institutions (OSFI) as the chair. The Super- 
intendent was joined by the Chair of CDIC, the 
Governor of the Bank of Canada, and the Dep- 
uty Minister of Finance.° The role of the FISC is 
to regularly discuss matters related to the super- 
vision of financial institutions, bank-holding 
companies, and insurance-holding companies, 
including the development of strategies to deal 
with troubled financial institutions. 


The members of the FISC have a strong interest 
in the sound conduct of supervision (from vari- 
ous perspectives). And the creation of the FISC 
increased the scope for these interested agents 
to influence supervisory decision making. The 
Bank of Canada and CDIC were also given the 
authority to require OSFI to conduct an inspec- 
tion of a financial institution, or to hire a third 
party to conduct an inspection, if either judged 
it necessary, in view of their potential exposures 
to troubled financial institutions. 


As a result of these developments, incentives for 
the supervisor to act were sharpened, as were 
incentives to improve supervisory policy and 
practice. In addition, these arrangements pro- 
vide the supervisor with the support of the FISC 
agencies when dealing with problem institutions. 


'S “ 


4. According to the federal government's “Blue Paper” 
(1986), CDIC was retained as a separate body to 
facilitate the retention of private sector expertise on 
CDIC’s board of directors and to preserve CDIC’s 
relationship with provincial authorities responsible 
for the supervision of CDIC-insured provincially 
chartered institutions. 

5. For more on this, see the federal government's “Blue 
Paper” (1986). 

6. The Commissioner of the Financial Consumer 
Agency of Canada became a member of the FISC 
in 2001. 
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Changing roles for the deposit 
insurer 


As suggested above, the deposit insurance func- 
tion aligns well with incentives for sound super- 
vision. Put differently, offering a deposit guarantee 
requires effective prudential supervision to mit- 
igate moral hazard and insurance loss.’ In the 
absence of a well- functioning bank supervisor 
to control deposit insurance liability, one 
would expect that a deposit insurer would itself 
develop (independently) that capacity, provided 
that it had the authority and means to do so. 
And over the past 15 years, CDIC has developed 
a range of supervisory powers to mitigate the 
liability associated with deposit insurance, fol- 
lowing the earlier failures of the supervisory 
framework to adequately manage that liability. 


In 1987, Parliament expanded CDIC’s mandate 
from that of a simple paybox institution (con- 
fined to paying the claims of creditors after a 
member is closed) to one aimed at reducing or 
averting a threatened loss to CDIC. Accordingly, 
CDIC was given the power to act as an inspector, 
receiver, or liquidator of a member institution, 
either directly or through an agent.® In the 
1990s, CDIC also developed the Standards of 
Sound Business and Financial Practices, with 
associated reporting requirements for member 
institutions. (These standards were recently re- 
pealed; see footnote 10.) As well, CDIC instituted 
a system of differential premiums (whereby in- 
sured institutions pay premiums related to the 
assessed risk posed to CDIC). 


In the mid-1990s, CDIC and OSFI jointly estab- 
lished a policy of early intervention when deal- 
ing with troubled institutions. This policy sets 
out a series of graduated supervisory interven- 
tions that CDIC and OSFI can take with regard 
to a troubled institution, according to increasing 


7. For more on managing the liability associated with 
deposit insurance, see Merton and Bodie (1992) and 
Demirguc¢-Kunt and Kane (2002). On the motivation 
and practice of deposit insurance (a large literature), 
see Garcia (1999, 2000) and Financial Stability 
Forum (2001), for example. 

8. In practice, OSFI currently conducts annual examina- 
tions of CDIC-member institutions chartered by the 
federal government (the vast majority of members), 
and CDIC or its agent (typically OSFI) may conduct 
annual inspections of member institutions that are 
chartered by provincial governments. CDIC may also 
conduct (directly or through an agent) special exami- 
nations of its members, at its discretion. 


seriousness. (This is discussed further below.) 
Additional amendments to the CDIC Act, made 
in 2001, encourage CDIC to make its own deter- 
mination of the risk posed by member institu- 
tions (CDIC 2002). Finally, CDIC has had the 
authority to assess the acceptability of new en- 
trants to the deposit-taking industry. 


These various measures have provided CDIC 
with the means to act on its incentives to mini- 
mize deposit insurance liability. Importantly, in 
practice, this has also led to increased collab- 
oration with OSFI, and so has influenced the 
conduct of supervision.” 


However, particularly in view of the range of 
reforms made to the safety net over the past 

15 years (see also below), these developments 
have also led to questions about overlap in su- 
pervisory arrangements and associated costs. 
Accordingly, in the budget of 23 February 2005, 
the federal government announced that it will 
clarify the roles and responsibilities of CDIC 
and OSFI and eliminate unnecessary overlap 
between the two agencies. 


The supervisor’s mandate 


Incentives have also been improved through a 
legislative change that sharpened the role of 
the supervisor, which in the past had often been 
misinterpreted as preventing all institution fail- 
ures. Notably, in 1996, OSFI’s governing legisla- 
tion was amended to improve the incentive 
structure of prudential supervision by making 


9. The working relationship and information-sharing 
arrangements between CDIC and OSFI have been 
conditioned by agreements developed between the 
two agencies. 

10. According to the budget documents (Government of 
Canada 2005), the government will maintain the key 
roles and responsibilities of CDIC, while consolidat- 
ing several supervisory functions within OSFI. OSFI 
will be primarily responsible for interacting with fed- 
eral financial institutions. It will assess institutions 
against OSFI guidelines, replacing the assessment of 
institutions against CDIC’s Standards of Sound Busi- 
ness and Financial Practices, which have been repealed. 
Furthermore, OSFI will become solely responsible for 
reviewing new entrants to the financial sector and for 
developing prudential rules and guidelines. As part of 
these reforms, CDIC and OSFI are also expected to 
work together to streamline their administrative and 
corporate service functions. 
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OSFI’s mandate more clearly focused. Prior to 
this change, the role of the supervisor was essen- 
tially to enforce the provisions of the various 
financial-institution acts (such as the Bank Act), 
which set out the permitted and prohibited ac- 
tivities of regulated institutions. 


Mote specifically, the OSFI Act was amended to 
indicate that the objectives of OSFI with respect 
to financial institutions are 


e to supervise financial institutions in order to 
determine whether they are in sound finan- 
cial condition and are complying with their 
governing statute law and supervisory 
requirements under that law; 


¢ to promptly advise the management and 
board of directors of a financial institution 
in the event that it is not in a sound finan- 
cial condition or is not complying with its 
governing statute law or with supervisory 
requirements under that law, and in such 
a case, to take, or require the management 
or board to take, the necessary corrective 
measures or series of measures to deal with 
the situation expeditiously; 


e to promote the adoption by management 
and boards of directors of financial institu- 
tions of policies and procedures designed to 
control and manage risk; and 


¢ to monitor and evaluate system-wide or sec- 
toral events that may have a negative impact 
on the financial condition of financial insti- 
tutions. 


In pursuing its objectives, OSFI is directed to 
protect the rights and interests of depositors, 
policyholders, and creditors of financial institu- 
tions, having due regard for the need to allow 
financial institutions to compete effectively and 
take reasonable risks. And the OSFI Act recognizes 
that boards of directors and managements of 
financial institutions are responsible for the 
management of risk, and that financial institu- 
tions can fail. 


As a result of these changes, OSFI emphasizes in 
its publications that its mandate is to safeguard 
depositors and other creditors from undue loss. 
(See, for example, the OSFI Annual Report 2001- 
2002.) As well, OSFI stresses that financial insti- 
tutions operate in a competitive environment 

that necessitates the management of risk, and 
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that financial institutions can experience finan- 
cial difficulties that can lead to their failure. !! 


Authority to Take Control 


Critical to the development of clearer goals and 
sharper incentives in the safety net has been the 
establishment of greater powers to respond to 
troubled institutions. In 1996, the Superinten- 
dent of Financial Institutions was given the 
power (through amendments of the various 
financial-institution acts) to take control of an 
institution’s assets, or of the institution itself, 
and to restructure or close the institution for 
a variety of reasons that suggest threats to its 
viability (David and Pelly 1997; Bank Act; Of.- 
fice of the Superintendent of Financial Institu- 
tions Act). 


This change was of fundamental importance. It 
was a significant innovation in the supervisory 
framework, increasing the authority of the 
supervisor and underpinning the supervisor's 
ability to intervene in the affairs of a troubled 
financial institution. This power can be seen as 
the lynchpin of the supervisor's improved oper- 
ating framework (based on structured, early 
intervention, which is discussed below). This 
authority and its derived measures also establish 
reinforcing incentives for financial institutions 
to avoid risks that could cause them to become 
subject to supervisory intervention. 


Under certain conditions, the Superintendent 
can take control of the assets of an institution 
for 16 days. As well, the Superintendent can 
extend this 16-day period, take initial control of 
the assets for longer than 16 days, or take con- 
trol of the institution itself, unless the Minister 
of Finance considers that these actions are not 
in the public interest. 


11. Former Superintendent Palmer (2000) noted that the 
new mandate made clear that OSFI was expected to 
detect problems earlier and move faster to resolve 
them, either by requiring the institution to fix the 
problems or by closing the institution before the 
savings of depositors and policyholders were eroded. 
Palmer added that this mandate led to a fundamental 
transformation of OSFI. 

12. In 1992, provisions had also been established to 
allow Governor-in-Council orders to vest in CDIC 
the shares or subordinated debt of a federally char- 
tered CDIC member, to facilitate the institution’s 
restructuring. 
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There are seven circumstances in which the Su- 
perintendent may take control of assets or of an 
institution itself: 


e the institution has failed to pay its liabilities 
or, in the opinion of the Superintendent, 
will not be able to pay its liabilities as they 
become due and payable; 


e in the opinion of the Superintendent, a | 
practice or state of affairs exists that is mate- 
rially prejudicial to the interests of the insti- 
tution’s depositors or creditors; 


e the assets of the institution, in the opinion 
of the Superintendent, are not sufficient to 
adequately protect depositors or creditors; 


¢ any asset appearing on the books or records 
of the institution is not, in the opinion of 
the Superintendent, satisfactorily accounted 
for; 


e the regulatory capital of the institution has, 
in the opinion of the Superintendent, 
reached a level or is eroding in a manner 
that may detrimentally affect depositors or 
creditors; 


e the institution has failed to comply with an 
order of the Superintendent to increase its 
capital; or 


e the institution’s deposit insurance has been 
cancelled by CDIC. 


Once in control of an institution’s assets, the 
Superintendent may take all necessary measures 
to protect the interests of the institution’s de- 
positors and creditors, pursuant to the mandate 
of OSFI, and OSFI can control access to the in- 
stitution’s assets, including cash and securities. 


An Improved Operating 
Framework 


Structured, early intervention 


Consistent with the changes discussed above, 
the operating framework of prudential supervi- 
sion has also evolved. The clearer goals and 
sharper incentives governing the safety net and 
the greater powers of safety-net agents (both 
CDIC and OSFI) have led to an improved oper- 
ating framework based in part on “prompt, 
corrective action.” Indeed, according to OSFI, 
safeguarding depositors from undue loss is best 
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achieved by intervening in a failing deposit- 
taking institution in a timely manner. 


In the mid-1990s, OSFI and CDIC jointly intro- 
duced a program of early intervention, which is 
formalized in the Guide to Intervention for Federal 
Financial Institutions (OSFI 2002a). The guide 
describes the potential interventions of OSFI 
and CDIC in response to a troubled institution, 
depending on the institution’s situation. The 
latter is characterized by four stages of increasing 
seriousness, each exemplified by specific problems 
set out in the guide. 


This framework is broadly consistent with the 
analysis in past reviews of banking supervision, 
such as Estey (1986), which stressed the prob- 
lems of supervisory forbearance, and with aca- 
demic research emphasizing the importance of 
mandatory, prompt, corrective action by super- 
visors.!? The OSFI/CDIC program differs from 
the academic literature, however, by giving 
judgment a relatively larger role (instead of 
mandatory action). This underscores the impor- 
tance of the incentives conditioning these 
supervisory judgments. 


The stages of the Guide to Intervention for Federal 
Financial Institutions can be summarized broadly 
as follows. 


Stage 1. Early warning: Deficiency in policies or 
procedures or the existence of practices or con- 
ditions that could lead to the development of 
problems described at Stage 2. 


Stage 2. Risk to viability or solvency: Problems 
that, although not serious enough to present an 
immediate threat to financial viability or sol- 
vency, could deteriorate into serious problems 
if not addressed promptly. ‘4 


Stage 3. Viability or solvency is in serious doubt: 
Problems are at a level where they pose a mate- 
rial risk to viability or solvency in the absence 
of mitigating factors, such as unfettered access 
to financial support from a strong financial- 
institution parent, or unless effective corrective 
measures are applied promptly. 


13. On the academic literature concerning prompt, cor- 
rective action, see, for example, Benston et al. (1986) 
and Benston and Kaufman (1997). 

14. Viability (an ambiguous term) appears to refer to a 
dynamic interpretation or view of solvency. That is, 
viability refers to the likelihood or expectation of an 
institution remaining solvent. Therefore, at any time, 
an institution can be solvent, but not viable. 


Stage 4. Non-viability or insolvency is immi- 
nent: Severe financial difficulties exist, resulting 
in failure or imminent failure to meet regulatory 
capital requirements in conjunction with an 
inability to rectify the situation within a short 
time. Alternatively, the conditions for the 
Superintendent to take control of the institution 
are met (described above). 


As noted, each stage is associated with a range of 
increasingly severe interventions that could be 

taken by OSFI and CDIC, at their discretion, to 
address the situation. An institution, including 
its board of directors, is notified if it is “staged” 
according to this scheme; however, such infor- 

mation is not made public. 


A procedural, risk-based approach 
for supervision 


In 1999, OSFI introduced an approach that fo- 
cuses on evaluating an institution’s material 
risks and the quality of its risk-management 
practices (OSFI 2003). Application of this 
framework begins with the identification of an 
institution's significant activities and a judgment 
of the risk inherent in each activity; that is, the 
likelihood and significance of an adverse impact 
from that activity on an institution’s capital or 
earnings. Such so-called inherent risk is assessed 
as being “low,” “moderate,” or “high.” 


OSFI then evaluates the quality of the risk- 
management process that the institution has in 
place for each significant activity by examining 
various control functions, including financial 
analysis, compliance, internal audit, risk manage- 
ment, and executive and board oversight. The 
overall quality of risk management for each 
significant activity is then judged as being 
“strong,” “acceptable,” or “weak,” by qualita- 
tively aggregating across the control functions. 


The net risk for each significant activity is then 

determined as a function of the assessed level of 
inherent risk (low, moderate, or high), as miti- 
gated by the assessed quality of risk management 
(strong, acceptable, or weak). 


Finally, OSFI provides a judgment with regard 
to the direction of net risk (“decreasing,” “stable,” 
or “increasing” ) and prepares an overall com- 
posite risk rating that reflects net risk, direction 
of risk, and other salient factors, such as capital 
and earnings. The composite ratings broadly 
correspond to the stages set out in the Guide to 
Intervention for Federal Financial Institutions, so 


71 


Policy and Infrastructure Developments 


that an institution judged to have a high com- 
posite risk rating, for example, is likely to be at 
an advanced stage, with associated supervisory 
interventions. 


OSFI provides each supervised institution with 
the assessments and ratings that emerge from 
this process. As with information regarding 
staging under the Guide to Intervention, these 
reports are confidential. 


Concluding Remarks 


The evolution of the safety net over the past 

15 years can be interpreted as a series of funda- 
mental changes to the incentive structure and 
powers of the regime which, in turn, have moti- 
vated improvements in the operating framework 
of the safety net. The key measures have been 
the following. 


e Establishing a clear mandate for the supervi- 
sor, focused on protecting the interests of 
depositors and other creditors. This man- 
date also recognizes that financial institu- 
tions can fail. 


e Creating the authority and obligation for the 
supervisor to act promptly with regard to 
troubled institutions so as to achieve its 
mandate. This includes providing OSFI with 
the power to take control of a financial insti- 
tution before it is insolvent and establishing 
an appropriate range of instruments with 
which to act. 


e Providing the authority and means for other 
agencies in the safety net to influence the 
supervisory process. Notably, there has been 
an increased reliance on the incentives to 
mitigate deposit insurance liability. 


¢ These measures have motivated an improved 
operating framework based on a program of 
structured, early intervention. 


e In turn, these changes have sharpened finan- 
cial institutions’ incentives to manage risk 
appropriately, in part to avoid becoming 
subject to supervisory intervention. 
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The Efficiency and Soundness 
of Banking Systems 
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Introduction 


ank of Canada staff undertake research 
designed to improve overall knowledge and 
understanding of the Canadian and inter- 
national financial systems. This work is of- 
ten pursued from a broad, system-wide perspective 
that emphasizes linkages across the different parts of 
the financial system (institutions, markets, and 
clearing and settlement systems). Other linkages of 
importance may include those between the Canadi- 
an financial system and the rest of the economy, as 
well as those with the international environment, 
including the international financial system. This 
section summarizes some of the Bank's recent work. 


The three articles presented in this section focus 
on research related to the efficiency and sound- 
ness of banking systems. In particular, they ad- 
dress issues pertaining to the performance of 
the Canadian banking industry, as well as bank 
failures and resiliency in Latin America and East 
Asia. 


A key question in financial institution policy is 
whether larger banks can achieve greater effi- 
ciency and reduce production costs. Indeed, 
Bank of Canada Governor David Dodge asked 
in a December 2004 speech, “How can we en- 
hance our policy framework to provide greater 
incentives for innovation by encouraging com- 
petition while, at the same time, giving our [fi- 
nancial] institutions the scope to improve 
efficiency?”! In Efficiency and Economies of Scale 
of Large Canadian Banks, the presence of econo- 
mies of scale and efficiency in the Canadian 
banking industry is assessed statistically. Using 
detailed disaggregated industry data over the 
period 1983 to 2003, the authors account for 
the impact of technological and regulatory 
changes on the banking industry. In particular, 


1. “Financial System Efficiency: A Canadian Impera- 
tive,” Remarks to the Empire Club of Canada and the 
Canadian Club of Toronto, Toronto, Ontario, 

9 December 2004. 


Canadian banks are modelled as producing 
multiple outputs, including non-traditional 
activities, such as security underwriting and 
wealth management, using multiple inputs. The 
inclusion of non-traditional bank activities, 
which now generate more than half of the total 
revenues of the Canadian banking industry, ina 
cost function for banks allows for a more appro- 
priate statistical assessment of whether “bigger 
is better” from an efficiency perspective. 


Expansion through acquisitions has been a fea- 
ture of the financial sector in both Canada and 
the United States for decades. Acquisitions are 
of interest for financial sector efficiency and sta- 
bility partly because of their potential impact on 
industry costs and performance. Over the past 
several years, six major Canadian banks have 
established significant operations outside 
Canada. Given the extent of these investments 
and the trend for Canadian banks to look abroad 
for expansion opportunities, it is important to 
assess whether it is firms that are successful 
domestically that increase their degree of inter- 
nationalization (DOI), or whether, in fact, it is 
the DOI that improves performance. Such re- 
search is thus particularly relevant for Canadian 
banks seeking to enhance their performance 
through expansion. In Degree of International- 
ization: An Analysis of Canadian Banks, the 
link between performance and DOI is tested 
using quarterly data on the foreign-asset 
exposures of Canadian banks over the period 
1994 to 2003. 


During the1990s, countries in East Asia and Lat- 
in America experienced acute episodes of sys- 
temic banking crisis that compromised a 
substantial share of their banking sectors and 
caused enormous negative macroeconomic 
consequences. In the third article, Bank Failures 
and Bank Fundamentals: A Comparative Analysis 
for Latin America and East Asia during the 1990s, 
the author provides systematic cross-country 
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empirical evidence as a basis for assessing the 
degree of resilience of the banking sectors in 
both regions during the crisis periods. In partic- 
ular, he looks at whether systemic shocks 
pushed mainly those banks that were weakest 
before the onset of the crisis to fail, rather than 
provoking bank failures through a persistent de- 
cline in bank fundamentals resulting from the 
crisis periods. The issue of the resilience of the 
banking sector in emerging-market economies 
(EMEs) to systemic shocks assumes particular 
relevance for banks in industrialized countries 
that have asset exposures in EMEs. Banking-sec- 
tor resilience in EMEs is also related to the DOI 
discussed in the second article, since the partic- 
ipation of foreign banks in EMEs has been 
found to increase stability in these markets. 
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Efficiency and Economies of Scale of Large 


Canadian Banks 


Jason Allen, Queen’s University, and Ying Liu, Bank of Canada* 


his study measures the efficiency and 

economies of scale in the Canadian 

banking industry. Efficiency is defined 

as a bank’s cost level compared with 
that of a “best-practices” bank of similar size, 
controlled for the type of banking activity and 
the input prices it faces.! Economies of scale 
occur when a bank can lower its average cost 
by increasing output. 


Measures of efficiency and economies of scale 
can provide important insights to managers 
making operational decisions, as well as to 
policy-makers in the debate on regulatory issues. 
Measuring efficiency allows us to compare the 
cost structure of banks both laterally and over 
time. A knowledge of the systematic differences 
in efficiency can help regulators to better under- 
stand the banking industry. Measuring econo- 
mies of scale on the basis of existing business 
conditions and technology allows us to statisti- 
cally assess whether “bigger is better” for banks. 


Research into the efficiency and economies of 
scale of financial institutions has a long history 
in the United States and Europe. Northcott (2004) 
provides a detailed summary of the current 
theoretical and empirical literature on effi- 
ciency and competition and how it relates to 
the Canadian banking industry. Studies on U.S. 
banks find that, on average, banks are approxi- 
mately 80 per cent as cost-efficient as a best- 
practices bank, while studies on economies of 
scale point primarily to moderate scale effects 
in smaller banks. 


There is less empirical work on Canadian banks, 
owing to a limited amount of data. Murray and 
White (1983) find economies of scale in a cross- 


1. This is sometimes referred to as the X-efficiency. 


* — This article summarizes a recently published Bank of 
Canada working paper (Allen and Liu 2005). 


section of credit unions in British Columbia, 
while Nathan and Neave (1992) find mixed 
results on the size of scale effects. When exam- 
ining a cross-section of banks, McIntosh (2002) 
finds economies of scale, using aggregate panel 
data for five of Canada’s major banks. 


Key Features 


The study outlined here is the first to use de- 
tailed disaggregated panel data on Canadian 
banks to answer questions about efficiency and 
economies of scale. Furthermore, the lengthy 
time period considered— 1983 to 2003—allows 
us to examine the impact of technological and 
regulatory changes on the banking industry. 
Existing studies typically use cross-sectional 
data or, less frequently, a set of panel data cov- 
ering a short time period. The disaggregation 
of the data is critical and allows Canadian banks 
to be modelled as producers of multiple outputs. 
We adopt the intermediation approach in which 
banks minimize costs by producing multiple 
outputs using multiple inputs. These inputs in- 
clude capital, labour, and deposits. Banks pro- 
duce loans (consumer, mortgage, and business) 
and engage in securities investment and non- 
traditional banking activities (e.g., deposit 
account services, security underwriting, and 
wealth management). 


Incorporating non-traditional activities into a 
bank’s cost function is a relatively new idea. 
Most studies measure the output of banks by 
their traditional activities, such as lending, 
which generate interest income. But banks 
have been moving into non-traditional activi- 
ties that generate non-interest income. Chart 1 
shows the rapid growth of non-interest income 
relative to interest income. Estimating a bank’s 


2. See Clark and Siems (2002) for an example using 
US. data. 
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cost function without including non-traditional 
activities could lead to incorrect inferences 
about efficiency and economies of scale. 


The long time period covered by the disaggre- 
gated data used here provides some insight into 
the effects of technological and regulatory 
changes on banks’ cost-minimizing behaviour. 
Freedman and Goodlet (1998) note that the fi- 
nancial-services industry has recently been un- 
dergoing significant technological changes that 
affect the way services are provided, the instru- 
ments used to provide them, and the nature of 
the financial-service providers. Regulatory 
changes can also affect the banks’ cost structure. 
Calmés (2004) suggests that changes to the 
Bank Act in 1987, 1992, and 1997 may have en- 
couraged the trend towards direct financing; 
i.e., financing done in financial markets rather 
than through financial intermediaries. At the 
same time, banks have been increasingly in- 
volved in non-traditional, typically market- 
oriented activities. 


Methodology 


The analytical framework used to examine effi- 
ciency and economies of scale in the Canadian 
banking industry is the translog cost function, 
first proposed by Diewert (1971) and Christens- 
en, Jorgenson, and Lau (1971). The translog 
cost function is a flexible functional form that 
allows for multiple outputs and does not im- 
pose restrictions on the production function. 
Thus, restrictions, such as Cobb-Douglas tech- 
nology, can be formally tested. 


More specifically, a firm’s cost-minimization 
problem can be written as a general cost func- 
tion: 


C= fiqw)+é+e, (1) 


where C is a bank’s costs; g is a vector of a 
bank's output; w is a vector of input prices that 
a bank faces; and f(g, w) isatranslog function, 
consisting of the individual and cross-product 
terms of g and w. Efficiency measures are 
generated from €, while € is assumed to be 
identically, independently distributed (i.i.d.). 
Inferences regarding the scale economies of 
banks are drawn from the derivative of C with 
respect to g. This specification is applied to a 
panel of six Canadian banks over the period 
1983 to 2003. 
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We estimate the translog cost function using 
four different econometric techniques: (i) a 
time-varying fixed-effects panel model, estimat- 
ed by ordinary least squares (OLS); (ii) a sto- 
chastic cost-efficiency frontier model, estimated 
by maximum likelihood (ML); (iii) a system of 
seemingly unrelated regressions (SUR), using 
generalized least squares (GLS); and (iv) a time- 
varying fixed-effects model, including leads and 
lags of the explanatory variables, estimated by 
dynamic ordinary least squares (DOLS). Multi- 
ple techniques are used to ensure robustness, 
given that each technique has advantages and 
disadvantages. The interpretation of our find- 
ings is based on all four models, which generate 
consistent results. That said, we place more em- 
phasis on the results from method (iv), because 
unit-root and cointegration tests suggest that 
there is cointegration in our panel. Kao and 
Chiang (2000) argue that, in this case, the tech- 
nique using DOLS is the most appropriate esti- 
mator to use. 


To capture the possible effects of technological 
change on the banks’ cost structure, two meth- 
ods are used. First, a time trend and a squared 
time trend are added to equation (1). (It is 
assumed that banks are subject to the same 
technological shocks over time.) Second, 
technological changes are allowed to affect 
banks differently through the inclusion of a 
time trend and a squared time trend in the 
fixed-effect term of each bank. The effect of reg- 
ulatory changes is then investigated by includ- 
ing dummy variables representing the date 
when regulatory changes took place. 


Data 


The data used for this study consist of quarterly 
observations for the six largest banks in Canada 
from the first quarter of 1983 to the third quar- 
ter of 2003. The data set is from the consolidat- 
ed balance sheets and income statements 
collected by the Office of the Superintendent of 
Financial Institutions. The data at the aggregate 
level are published in the Bank of Canada Bank- 
ing and Financial Statistics.> All variables are de- 
flated by the GDP deflator. 


Three input prices are included: labour, capital, 
and deposits. They are measured, respectively, 
as the average hourly wage of bank employees, 


3. Disaggregated data are confidential. 


the expenses on real estate and fixtures divided 
by the total stock of these items, and the effec- 
tive interest rate that a bank pays on its pool of 
deposits. A bank's output is divided into five 
categories: consumer loans, mortgage loans, 
non-mortgage loans, other financial assets on a 
bank’s balance sheet, and an asset-equivalent 
measure of a bank’s non-traditional activities. 


Measuring a bank’s non-traditional activities is 
challenging because of the lack of data. We 
adopt the asset-equivalent measure introduced 
by Boyd and Gertler (1994). Assuming that 
non-traditional activities yield the same rate of 
return on assets (ROA) as traditional activities, 
the assets that are required to produce non-in- 
terest income can be calculated by dividing 
non-interest income by the ROA of traditional 
activities. 


Conclusions 


The assumption that banks face constant re- 
turns to scale is rejected. Unit costs fall as output 
increases in all models. Depending on the mod- 
el and the assumptions, the results suggest that 
banks can reduce average costs by 6 to 20 per 
cent by doubling each of the five outputs, while 
the preferred model (using DOLS) suggests that 
the estimates are closer to 6 per cent. These esti- 
mates are slightly higher than those found in 
previous studies on large U.S. banks. 


Our findings suggest that, all else held constant, 
Canadian banks could enjoy cost savings from 
becoming larger. This does not necessarily im- 
ply that the same cost savings would arise from 
bank mergers, because the business mix and in- 
put prices are likely to change after a merger. 
Even if cost savings can be achieved by joining 
two banks, those savings may not be passed on 
to consumers. Whether savings are passed on 
depends on the market structure and contest- 
ability in banks, topics that merit further 
research. 


Our findings regarding efficiency suggest that 
the measure of the inefficiency of Canadian 
banks is approximately 0 to 20 per cent and that 
this range has been decreasing over time. This 
range is close to those found in studies on U.S. 
banks (of all sizes). 


Larger banks appear to rank higher in efficiency 
than smaller banks. Given that scale economies 
are already accounted for in the model, this 
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result may stem from differences in other fac- 
tors, such as management skills and the speed 
with which new technologies are adopted. This 
finding seems to suggest that, in addition to 
scale economies, banks may realize extra cost 
savings by being bigger. 


Finally, technological and regulatory changes 
are found to have had beneficial effects on the 
cost structure of banks over time. The analysis 
also suggests that banks that adopt newer tech- 
nologies are likely to be more cost-effective than 
those using older technology. 
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Degree of Internationalization: An 
Analysis of Canadian Banks 


Walid Hejazi, University of Toronto at Scarborough, and Eric Santor, 


Bank of Canada 


he role of banks as intermediaries in 

global financial markets continues to 

evolve in response to regulatory re- 

form, financial product innovation, 
and advances in information technology. A 
popular perception of this process is that banks 
have become more globalized, as witnessed by 
their ever-expanding operations in foreign juris- 
dictions. A simple question emerges: Does 
greater internationalization lead to better per- 
formance for Canadian banks? 


Sullivan’s (1994) seminal study offers a simple 
framework in which to measure the link be- 
tween the degree of a bank’s internationaliza- 
tion and its performance. His study is based on 
the premise that, as firms increase their share of 
operations abroad, and thus their degree of in- 
ternationalization (DOI), they also experience 
higher levels of performance. DOI can be mea- 
sured as the share of total sales, assets, income, 
or employees located outside a company’s 
home country.’ Performance can be measured 
as Tobin’s Q, return on investment, return on 
equity, or profitability. 


Objectives 


This study has two objectives. First, we argue 
that the framework suggested by Sullivan must 
be implemented carefully. Its methodology im- 
plicitly assumes that internationalization is the 
“cause” of the observed value of firm perfor- 
mance—that is, increasing DOI has a direct im- 
pact on firm performance. Although it is partly 
true that causality may move from DOI to per- 
formance, this assumption ignores a very im- 
portant aspect of international business theory: 
that firms go abroad to exploit firm-specific ad- 
vantages. That is, firms develop techniques and 


1. See Contractor, Kundu, and Hsu (2003) for an excel- 
lent survey of the DO] literature. 


products that give them some competitive ad- 
vantage, which then allows the innovating firm 
to perform well in the domestic market. These 
firms then move abroad through foreign direct 
investment (and other methods) to exploit 
these firm-specific advantages. Since the firms 
that are doing well domestically are the most 
likely to move abroad, we expect superior per- 
formance before the move is made. Not explic- 
itly accounting for this initial success may result 
in attributing too much significance to DOI. 


The second objective is to formally account for 
risk in the analysis. Studies that use DOI as a 
predictor of firm performance implicitly as- 
sume that an increase in performance is a good 
thing for firms. Although this may seem obvi- 
ous, the risk associated with the firms’ foreign 
operations and how they compare with their 
domestic operations must also be taken into ac- 
count. If the movement abroad increases the 
risk profile of a particular firm's operations, 
then an increase in performance is the mini- 
mum that would be expected by shareholders. 
The relevant question would relate to whether 
the increase in performance is sufficient to com- 
pensate shareholders for the increased risk. This 
study addresses that question directly. 


Data and Methodology 


Using quarterly data on the foreign-asset expo- 
sure of Canadian banks over the period 1994 to 
2003, we test the link between performance and 
DOI, focusing on domestic banks operating in 
Canada, six of which have a significant DOI. 
The data on foreign-claims exposure are taken 
from the consolidated quarterly report on bank- 
ing statistics collected by the Bank of Canada. 
Every bank operating in Canada provides quat- 
terly statistics of the total asset exposure to each 
foreign jurisdiction in which it operates, on a 
fully consolidated basis. This covers all claims, 
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including deposits to other financial institu- 
tions; loans to financial institutions and firms; 
and securities, both government and corporate, 
made outside and inside Canada. These foreign 
claims of domestic Canadian banks are adjusted 
to account for exchange rate revaluation. The 
data cover the exposures of all Canadian banks 
to over 150 jurisdictions between 1994 and 
2003. Additional bank balance-sheet data are 
also used, including assets, market capitaliza- 
tion, and other bank-specific characteristics. 


We use a rigorous statistical methodology to test 
whether it is firms that are doing well that in- 
crease their DOI, or whether it is the DOI itself 
that improves their performance.” 


We also examine whether just the degree of in- 
ternational operations is needed to test the rela- 
tionship between DOI and performance, or if a 
breakdown of the level of risk involved is also 
required. We do this by breaking down the for- 
eign investments; first, by country and, second, 
by the type of claim. We are thus able to com- 
pare the effect on performance of holding the 
least risky types of foreign claims, such as U.S. 
government securities, with that of holding the 
most risky, such as loans to businesses in devel- 
oping countries. The ability to distinguish be- 
tween the types of foreign-asset claims is very 
important, since it introduces one of the most 
basic principles of finance: that the higher the 
risk associated with an investment project, the 
higher should be its expected return. Tests of the 
relationship between DOI and performance 
that do not address this issue are averaging these 
two effects. 


Results and Implications 


The analysis suggests that there is a significant 
(but weak) positive relationship between DOI. 
and performance, thus confirming one of the 
main theoretical predictions of international 
business. But the composition of foreign claims, 
in terms of risk, is important. Banks that take on 
more risk (i.e., more loans rather than greater 


2. Two approaches are taken. First, we attempt to con- 
trol for bank characteristics that may be correlated to 
the level of DOI and performance; second, we imple- 
ment generalized method of moments (Arellano and 
Bond 1991) estimation to control for the endogene- 
ity of the relationship between DOI and perfor- 
mance. 
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claims in the form of securities) often have 
higher returns. 


The implications for bank managers and their 
boards are clear. If internationalization is be- 
lieved to somehow improve firm performance, 
then corporate strategists may be led to believe 
that expanding abroad will cause improve- 
ments in firm value. Moreover, to the extent 
that firm values are high to begin with, because 
of firm-specific advantages, then corporate strat- 
egists will realize that internationalization is a 
reflection of underlying firm-specific advantag- 
es and, hence, of high market values. The results 
of this study suggest that if firms decide to move 
abroad to improve performance, and if this de- 
cision is based only on the positive relationship 
between DOI and performance, then such a 
strategy may not result in improved perfor- 
mance. 


This is because the impact on firm performance 
must take into account the risk profile of the 

companies’ operations. If the expansion of mul- 
tinational activities does not result in greater 

risk in the firm’s operations, then a positive im- 
pact of DOI on performance can be interpreted 
as a good result. On the other hand, if the move- 
ment abroad also increases the risk exposure of 
the firm, then the increase in performance must 
be sufficient to compensate for the greater risk. 


The implication for regulators is that not only is 
the degree of internationalization an important 
determinant of bank performance but so is its 
composition. Regulators must therefore consid- 
er the potential impact of banks’ decisions to 
allocate their portfolios between domestic and 
foreign claims. This will assist regulators in en- 
suring safe and efficient financial markets. 
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Bank Failures and Bank Fundamentals: 
A Comparative Analysis for Latin America 
and East Asia during the 1990s 


Marco Arena 


uring the 1990s, countries in East Asia 

and Latin America experienced acute 

systemic banking crises that compro- 

mised a substantial share of their bank- 
ing sectors, requiring government intervention 
at considerable cost.* These episodes have re- 
newed interest in academic and policy circles 
about the contribution of individual bank 
weaknesses to bank failures during systemic 
banking crises. This issue is particularly relevant 
for industrialized countries like Canada, given 
the exposure of their banking sectors to foreign 
assets in emerging markets (EMs). Specifically, 
the overall EM portfolio of banks in industrial- 
ized countries could be affected if problems in 
the banking sector of one country spread to oth- 
ers because of contagion. 


To date, the empirical literature on bank failures 
in EMs has focused mainly on the characteristics 
of failed banks relative to non-failed banks. 
However, no systematic cross-country empirical 
evidence is available to assess whether it was 
mainly the weakest banks (defined in terms of 
their fundamentals related to solvency and li- 
quidity) that failed during the crises. In this con- 
text, the purpose of this study is to examine the 
episodes of systemic banking crisis during the 
1990s in Latin America (Argentina, 1995; Mexi- 
co, 1994; and Venezuela, 1994) and East Asia 
(Indonesia, Korea, Malaysia, the Philippines, 
and Thailand in 1997), using bank-level data to 
answer the following questions: (i) To what ex- 
tent did the financial conditions of individual 
banks explain bank failures? (ii) Did only the 
weakest banks, in terms of their fundamentals, 
fail in the crisis countries? 


1. Examples include recapitalization and restructuring 
costs (Caprio and Klingebiel 2003). 


Methodology 


First, the individual probabilities of bank failure 
are estimated as a function of bank-level funda- 
mentals related to solvency, liquidity, profit- 
ability, and asset quality. This is done by using 
cross-sectional multivariate logit models to 
evaluate whether bank-level heterogeneity is 
important in explaining cross-country bank fail- 
ures (i.e., if crisis countries had weaker banks ex 
ante than non-crisis countries, rather than just 
having worse shocks ex post). Second, based on 
the estimated individual probabilities of bank 
failure (propensity scores), the distribution for 
failed and non-failed banks in the crisis coun- 
tries is analyzed by evaluating the degree of 
overlap between the distribution of both groups 
to assess whether it was mainly the weakest 
banks that failed in the crisis countries. In addi- 
tion, the average of the propensity scores for 
failed and non-failed banks is computed to de- 
termine the relative contribution of only bank- 
level fundamentals to the likelihood of failure. 


Results 


The results for East Asia and Latin America show 
that bank-level fundamentals not only signifi- 
cantly affect the likelihood of a bank failure, but 
also account for a significant proportion of 
failed banks (between 50 and 60 per cent). The 
results thus support the view that failed banks 
in the systemic banking crises in EMs during the 
1990s suffered from fundamental weaknesses 
in their asset quality, liquidity, and capital struc- 
tures before the onset of the crisis. However, 
bank-level fundamentals are not enough to 
explain cross-country differences in crisis out- 
comes. 


Regional differences appear when the distribu- 
tion of the estimated probabilities of failure is 
analyzed. The results for East Asia show little 
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overlap in the distribution of propensity scores 
between failed and non-failed institutions in 
the crisis countries. This suggests that systemic 
shocks—macroeconomic and liquidity 
shocks—destabilized banks whose fundamen- 
tals were the weakest before the shock. However, 
the results for Latin America show a consider- 
able overlap in the distribution of propensity 
scores between failed and non-failed banks in 
the crisis countries. This would suggest that a 
fraction of banks that were relatively non-weak 
before the onset of the crisis may have been 
forced to fail in the context of unexpected aggre- 
gate shocks to the system. An analysis of the 
banks’ survival time that takes into account the 
effect of banking-system and macroeconomic 
variables over the crisis period shows that the 
failure threshold of this group of ex ante rela- 
tively non-weak banks was shifting during the 
crisis period. This explains the quality difference 
between failed and non-failed banks in Latin 
America. 


These results suggest areas for further research 
on the issue of regional asymmetries in the de- 
gree of the banking sector's resilience to sys- 
temic shocks that are associated with either 
macroeconomic or liquidity shocks or both. 
Such research should assess whether the bank- 
ing sector in Latin America is less able to with- 
stand or absorb unexpected systemic shocks 
than the banking sector in East Asia. Using 
banking-system and macroeconomic variables, 
Kaminsky and Reinhart (1998) find that East 
Asia and Latin America have different regional 
patterns for systemic banking crises, with those 
in Latin America being more volatile and severe 
than those in East Asia. 


Policy Implications 


These results suggest that the supervision of fi-’ 
nancial systems in EMs could be strengthened 
by putting emphasis on the traditional financial 
ratios associated with the CAMEL rating sys- 
tem, at least as near-term indicators of bank 
vulnerabilities. The latter does not preclude the 
use of market-based indicators (e.g., deposit in- 
terest rates and interest rate spreads) to identify 
bank vulnerabilities, as part of an early warning 
system. 


2. CAMEL stands for Capital, Asset quality, Manage- 
ment, Earnings, and Liquidity. 
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Banking regulation and supervision should also 
take into account the influence of macroeco- 
nomic developments on individual banks (i.e., 
assess the financial institution’s exposure to sys- 
temic shocks) in order to make the banking (fi- 
nancial) system more robust to such shocks. For 
this purpose, it will not only be necessary to 
continue conducting macro-prudential analysis 
related to banking supervision and to the Finan- 
cial System Assessment Programs (FSAPs), but 
also to reform the regulatory framework, ensur- 
ing that bank exposures to macroeconomic 
sources of risk are properly accounted for. This 
would include, for example, the exposure of 
banks to foreign currencies and their loan con- 
centration to a particular economic sector (e.g., 
real estate). 
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The Financial System Review and Financial Stability 


The financial system makes an important contribution to the welfare of all Canadians. The 
ability of households and firms to confidently hold and transfer financial assets is one of the 
fundamental building blocks of the Canadian economy. As part of its commitment to pro- 
moting the economic and financial welfare of Canada, the Bank of Canada actively fosters a 
safe and efficient financial system. The Bank’s contribution complements the efforts of other | 
federal and provincial agencies, each of which brings unique expertise to this challenging 
area in the context of its own institutional responsibilities. 


The financial system is large and increasingly complex. It includes financial institutions (e.g., 
banks, insurance companies, and securities dealers); financial markets in which financial as- 
sets are priced and traded; and the clearing and settlement systems that underpin the flow 
of assets between firms and individuals. Past episodes around the world have shown that 
serious disruptions to one or more of these three components (whether they originate from 
domestic or international sources) can create substantial problems for the entire financial 
system and, ultimately, for the economy as a whole. As well, inefficiencies in the financial 
system may lead to significant economic costs over time and contribute to a system that is 
less able to successfully cope with periods of financial stress. It is therefore important that 
Canada’s public and private sector entities foster a financial system with solid underpin- 
nings, thereby promoting its smooth and efficient functioning. 


The Financial System Review (FSR) is one avenue through which the Bank of Canada seeks to 
contribute to the longer-term robustness of the Canadian financial system. It brings together 
the Bank’s ongoing work in monitoring developments in the system and analyzing policy 
directions in the financial sector, as well as research designed to increase our knowledge. The 
strong linkages among the various components of the financial system are emphasized by 
taking a broad, system-wide perspective that includes markets, institutions, and clearing and 
settlement systems. It is in this context that the FSR aims to 


e improve the understanding of current developments and trends in the Canadian and 
international financial systems and of the factors affecting them; 


summarize recent work by Bank of Canada staff on specific financial sector policies and 
on aspects of the financial system's structure and functioning; 


promote informed public discussion on all aspects of the financial system, together with 
increased interaction on these issues between public and private sector entities. 


The FSR contributes to a safe and efficient financial system by highlighting relevant informa- 
tion that improves awareness and encourages discussion of issues concerning the financial 
system. The Bank of Canada welcomes comments on the material contained in the FSR. 
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Notes 


The material in this document is based on information available to 25 November 
unless otherwise indicated. 


The phrase “major banks” in Canada refers to the six largest Canadian commercial 
banks by asset size: the Bank of Montreal, CIBC, National Bank, RBC Financial 
Group, Scotiabank, and TD Bank Financial Group. 


Assessing Risks to the Stability of the 
Canadian Financial System 


The Financial System Review is one vehicle that the Bank of Canada uses to contrib- 
ute to the strength of the Canadian financial system. The Developments and 
Trends section of the Review aims to provide analysis and discussion of current de- 
velopments and trends in the Canadian financial sector. 


The first part of the Developments and Trends section presents an assessment of 
the risks, originating from both international and domestic sources, that could af- | 
fect the stability of the Canadian financial system. Key risk factors and vulnerabil- 
ities are discussed in terms of any potential implications for the system’s overall 
soundness.The second part of this section examines structural developments af- 
fecting the Canadian financial system and its safety and efficiency; for example, 
developments in legislation, regulation, or practices affecting the financial system. 


The current infrastructure, which includes financial legislation, the legal system, 
financial practices, the framework of regulation and supervision, and the macro- 
economic policy framework, significantly influences the way in which shocks are 
transmitted in the financial system and in the macroeconomy, and thus affects 
our assessment of risks. 


Our risk assessment is focused on the vulnerabilities of the overall financial sys- 
tem, and not on those of individual institutions, firms, or households. We there- 
fore concentrate on risk factors and vulnerabilities that could have systemic 
repercussions—those that may lead to substantial problems for the entire finan- 
cial system and, ultimately, for the economy. In examining these risk factors and 
vulnerabilities, we consider both the likelihood that they will occur and their po- 
tential impact. 


Particular attention is paid to the deposit-taking institutions sector, because of its 
key role in facilitating financial transactions, including payments, and its interac- 
tion with so many other participants in the financial system. For instance, these 
institutions assume credit risks with respect to borrowers such as households and 
non-financial firms. Thus, from time to time, we assess the potential impact that 
changes to the macrofinancial environment may have on the ability of house- 
holds and non-financial firms to service their debts. 


Risk factors and vulnerabilities related to market risks are also examined. The 
potential for developments in financial markets to seriously affect the financial 
position of various sectors of the economy and, ultimately, to disrupt the stability 
of the Canadian financial system is assessed. 


Financial System Review 


Financial System Risk Assessment 


Overview 


his section of the Financial System Review 
examines the recent performance of the 
Canadian financial system and the factors, 
both domestic and international, that are 
influencing it. In each issue, one or more subjects of 


particular interest are discussed as highlighted topics. 


Key Points 


e In general, the financial health of Cana- 
dian financial institutions, households, 
and non-financial corporations remains 
robust. 


The Canadian financial system remains 


exposed to the risk of a disorderly resolu- | 


tion of global imbalances. While this risk 
is low over the near term, it remains a 
key consideration over the medium term. 


While global financial markets and asset 
prices have proven to be resilient in the 
face of several negative shocks, including 
the sharp rise in energy prices, the poten- 
tial for a significant price reversal in risk- 
ier assets remains. 


Overall, the Bank of Canada concludes 
that the risk of a shock having a signifi- 
cant negative impact on the Canadian 
financial system is small. 


Overall Assessment 


Since the release of the last Financial System 
Review in June 2005, the global and domestic 
financial systems have remained sound. 


Globally, benign macroeconomic conditions 

have supported financial stability. Healthy eco- 
nomic growth and low interest rates have helped 
financial institutions, non-financial corporations, 


emerging-market economies, and the house- 
hold sector to maintain or strengthen their fi- 
nancial positions, for the most part. Although 
key risks remain, the possibility that a shock 
could have a significant negative impact on the 
Canadian financial system is small. 


Canadian developments 


Despite the past appreciation of the Canadian 
dollar and substantial increases in energy costs, 
the overall financial situation of the Canadian 
non-financial corporate sector remains robust, 
based on an analysis of indicators available 
through the third quarter of 2005. 


Similarly, the household sector appears to pose 
a low risk to the financial system, despite a con- 
tinued rise in indebtedness and sharply higher 
energy-related expenditures. Indeed, updated 
simulations initially conducted for the Decem- 
ber 2003 and 2004 Reviews continue to indicate 
that a return of policy rates to more normal levels 
should not materially impair the credit quality 
of household debt. The likelihood of a marked 
reversal in house prices in major Canadian mar- 
kets also appears limited. 


Overall, the credit quality of the assets of the 
Canadian banking sector has remained strong 
and close to recent cyclical highs. The quality 
of assets continued to contribute to the very 
strong financial results reported by major 
Canadian banks in the first half of 2005. In 
this context, the agreement by CIBC in the 
third quarter to settle the Enron class action 
litigation initiated against them has not mate- 
rially altered the Bank’s assessment of the 
soundness of the Canadian banking system. 
The strong capital position of the banking sec- 
tor continues to provide institutions with a 
buffer should adverse economic or financial 
developments occur. 


Developments and Trends 


Other financial institutions in Canada, such as 
securities dealers, life, health, and property and 
casualty insurance companies, also continued 
to report robust profitability. The financial con- 
sequences of hurricanes Katrina, Rita, and Wilma 
are not expected to have a significant effect on 
the financial strength of Canadian insurers. 


Global risks 


Since the time of the last Review, financial 
markets have experienced a number of adverse 
shocks, including sharply higher energy prices 
and some concerns about a possible rise in 
inflation. Nonetheless, to date, financial markets 
seem to be adjusting to this period of greater 
uncertainty in an orderly fashion. Indeed, despite 
increases in uncertainty resulting from these 
and other shocks, global risk appetite remains 
robust. 


On 21 July, China revalued the renminbi by 
2.1 per cent and announced a mechanism per- 
mitting future changes to its exchange rate, 
which would be made with reference to a basket 
of currencies. The small revaluation will likely 
have little effect on the state of global imbalances. 


While the current scenario regarding the stability 
of the global and domestic financial systems is 
benign, growing imbalances could pose chal- 
lenges to financial stability in the future. Since 
June, global economic growth and favourable 
interest rate differentials have led to ample capi- 
tal flows that have allowed smooth financing of 
global imbalances. This has, however, also in- 
creased the imbalances themselves and, thus, 
the possibility of a disorderly resolution remains 
a key risk over the medium term. 


As well, the prices of riskier assets appear to 
reflect investor expectations of an extended 
continuation of favourable financial develop- 
ments.! For instance, since June, credit spreads 
on corporate bonds and most emerging-market 
sovereign debt have remained near cyclical 
lows. This raises the concern that financial risks 
may be underpriced. Thus, the potential for a 
significant price reversal in riskier assets remains. 


There is also a risk that the increases in gasoline 
and natural gas prices since June may cause a 
persistent rise in inflation in some countries. 
This could lead to a sharp reversal in the prices 


1. Riskier assets include equities, corporate debt securi- 
ties, and emerging-market debt. 


of risky assets, if long-term bond yields rise 
sharply, or if global investor appetite for risk 
falls. 


Major banks, which play a key role in the domes- 
tic financial system, appear well positioned to 
manage potential adverse movements in asset 
prices. As indicated above, the sector continues 
to be well capitalized. These institutions also 
maintain risk-management practices that 
should limit the negative impact of financial 
market volatility on their financial positions. 


The implications of persistently low yields on 
long-term bonds are also a key risk consider- 
ation to monitor. Should the current factors 
driving the high current levels of desired global 
savings relative to business investment remain 
in place over the medium term, long-term bond 
yields could remain below those previously 
deemed appropriate in light of the economic 
fundamentals. Such an outcome would have 
implications for many financial system partici- 
pants, and these are discussed in this Review. 


Other potential sources of risk are judged to 
be less significant. These include the risk to the 
Canadian financial system posed by a correction 
in domestic and/or international house prices 
and the economic difficulties faced by some non- 
financial industries. Indeed, a relatively small 
number of industries, such as auto manufactur- 
ing, wood and paper products, and computer 
and electronic manufacturing, have experienced 
considerable financial stress over most of the 
period since 2001. With the further rise in the 
Canadian dollar since mid-2004 and substantial 
increases in the costs of energy and other raw 
materials, profits remained relatively weak in 
many of these industries towards the end of 
last year and during the first three quarters of 
2005. Thus, the credit quality of their debt has 
worsened. It is unlikely, however, that Canadian 
financial institutions, which have well-diversified 
portfolios, would be strongly affected by the 
deteriorating credit quality in these industries. 


Overall, the Bank of Canada concludes that the 
Canadian financial system remains sound. 


Financial System Review 


Highlighted Issues 


The potential impact on the domestic financial 
system of low long-term bond yields, as well as 
the financial position of the Canadian house- 
hold sector, is discussed in this section. 


Financial system implications of 
low yields on long-term bonds 


Prepared by Christopher Reid 


Given the current low yields on government 
bonds, many investors have sought to enhance 
their returns by increasing their investments in 
riskier assets. Previous issues of the Review have 
noted that a significant increase in government 
bond yields could have spillover effects in other 
markets, possibly triggering a sharp decline in 
the price of riskier assets, exacerbated by the illiquid 
nature of these assets. In some countries, such 
an increase in government bond yields could be 
triggered, for instance, by a disorderly adjust- 
ment to global imbalances or by heightened 
inflationary risk from the recent surge in gaso- 
line and natural gas prices. 


While significantly higher bond yields are pos- 
sible, it is important to consider the financial 
system implications of long-term yields remain- 
ing low. Such an outcome could occur if the cur- 
rent factors driving the strong levels of desired 
global savings relative to business investment 
remained in place over the medium term. The 
implications of this scenario include continued 
low profitability of carry trades, an ongoing fi- 
nancial burden for pension funds, and possible 
support for asset prices above sustainable levels, 
including the price of volatility protection. 


The flattening of the yield curve (i.e., long-term 
yields are only modestly higher than short-term 
yields) that has accompanied the removal of 
monetary stimulus in many industrial countries 
has been accentuated by investors searching for 
higher financial returns. A flat yield curve dimin- 
ishes the profitability of the interest rate carry 
trade, which generally involves borrowing at 
low short-term rates and lending at higher long- 
term rates.” A decline in the profitability of the 
carry trade is likely to be felt most acutely by 
banks and by certain hedge funds. The impact 
on U.S. banks may be as much as 15 to 25 per 


2. See Box 1 on page 20 of the June 2005 Review for a 
backgrounder on carry trades. 


cent of earnings per share (Hendler 2005).There 
is a risk that those banks may compensate for a 
decline in carry-trade profitability by taking on 
risks in other areas, which could have implica- 
tions for their financial strength. For instance, 
many U.S. banks have significantly increased 
their capital allocation to financial market trad- 
ing activities, including developing their energy- 
trading capabilities. 


Pension funds, many of which currently have 
funding deficits, would continue to be challenged 
by the increase in the discounted value of their 
liabilities that resulted from the decline in yields 
on long-term bonds. In response, pension funds 
may choose to take on more risk in their asset 
portfolios in order to achieve higher returns to 
offset increasing liabilities. Alternatively, the 
higher cost of deferred benefits may weaken the 
financial position of sponsoring firms.? 


The current yield-curve environment also has 
implications for asset prices more generally. Low, 
risk-free nominal yields have generally encour- 
aged investors to take on more risk in their asset 
portfolios. This has supported the prices of risky 
assets and raises the concern that financial risk 
may have become underpriced and that large- 
scale reversals could occur.* Spreads in the cor- 
porate bond market are exceptionally low, with 
little compensation for differences in credit qual- 
ity. For instance, the current difference be- 
tween A-rated and BBB-rated bonds in Canada is 
about 30 basis points, compared with an average 
differential of about 75 basis points since 1998. 


If speculative mispricing exists more generally, 
prolonged low yields on long-term bonds would 
likely exacerbate the consequences of a poten- 
tial future reversal in the prices of risky assets. 
Indeed, as long as the prices of risky assets remain 
high, so does the risk of a sudden price decline. 
Nevertheless, major banks in Canada appear 
well positioned to manage potential adverse 
movements in asset prices. Their use of modern 


3. See the Report “Strengthening Defined-Benefit Pen- 
sion Plans” on page 29 of this Review for more on the 
challenges facing defined-benefit pension plans in 
Canada. 

4. Current prices for risky assets also reflect the remark- 
able performance of the world economy in recent 
years and the better allocation of risks permitted by 
new financial instruments such as collateralized debt 
obligations (Armstrong and Kiff 2005) and credit 
default swaps (Reid 2005). 


Developments and Trends 


risk-management practices, such as value at risk 
and stress testing, should limit the adverse impact 
of financial market volatility on their trading 
portfolios. 


Many investors are also augmenting their current 
returns by selling volatility protection through a 
variety of financial products. Although volatility 
protection is traded mainly in the options mar- 
ket through products such as swaptions, caps, 
and floors, or indirectly through assets that con- 
tain an option component, such as mortgage- 
backed securities, it is also increasingly traded as 
a financial instrument in its own right (e.g., vari- 
ance swaps). The seller of volatility protection 
receives a premium, but will suffer a net loss if 
there is a sharp increase in market volatility. 
Should such volatility occur, the buyer of protec- 
tion receives compensation from the seller. 


Measurements of interest rate volatility have 
fallen continuously since their recent peak at 
the end of 2001 and remain near historical lows 
(Chart 1). The decline in volatility likely reflects 
several fundamental factors, such as steady eco- 
nomic growth. Anecdotal evidence gathered 
from market intelligence suggests that the search 
for higher financial returns has led an increasing 
number of investors to sell volatility protection 
to boost their portfolio returns. > This may, in 
turn, have caused the price of volatility protec- 
tion to fall below the level suggested by the 
fundamentals. 


Volatility protection may also be mispriced be- 
cause new entrants into this market may not 
fully understand or properly value the risks asso- 
ciated with selling such protection. A significant 
increase in volatility would likely lead to large 
losses among some investors, particularly those 
market participants who sold “uncovered” vola- 
tility protection without a clear understanding 
of the underlying risks related to this strategy.° 
Large losses could thus lead to an increase in 
counterparty risk, which, in turn, could nega- 
tively affect the financial system. There is, there- 
fore, a risk that the increased use of the strategy 
of selling volatility protection has increased the 


5. Participation in volatility trading had been confined 
to sophisticated investors, such as hedge funds and 
the proprietary trading desks of large banks. 

6. For example, an uncovered call refers to a short call 
option position where the call writer does not own 
the underlying asset. 


Chart 1 ‘Volatility of Yields on 2-Year and 
10-Year Canadian Bonds* 
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Chart 3 Household Sector Debt 
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exposure of some financial system participants 
to a significant financial shock. 


Overall, a persistence of low or declining yields 
on long-term bonds may cause a reallocation of 
risk in the activities of the banking sector, cause 
stress on pension fund sponsors, and could 
contribute to the possible mispricing of risky as- 
sets and volatility protection. The implications 
for the financial system of low yields on long- 
term bonds thus remain a key concern for medi- 
um-term risk. 


Financial position of the 
Canadian household sector: 
Autumn 2005 


Prepared by Virginie Traclet and Dylan Hogg 


The financial health of Canadian households is 
important to the banking sector because of the 
high exposure of Canadian banks to household 
credit. The rising indebtedness of households is 
often cited as a cause for concern. This High- 
lighted Issue updates the analysis of the financial 
situation of Canadian households presented in 
the December 2004 Review. Our conclusions re- 
main broadly unchanged: despite a further increase 
in indebtedness, a return of policy rates to more 
normal levels should not materially diminish 
the ability of households to service their debts. 
Moreover, a significant reversal in house prices 
in major Canadian markets is unlikely. As a re- 
sult, financial system risks relating to the Cana- 
dian household sector appear to remain low. 


Servicing household debt 


Total household credit, consisting of mortgage 
and consumer credit, continued to advance at 
a rapid pace over the past year. Growth in 
household debt has outpaced the rate at which 
household income is rising, with the ratio of 
household debt to disposable income reaching 
a new high at 124.5 per cent in the second quar- 
ter of 2005 (Chart 2). But since the increase in 
indebtedness has been accompanied by rising 
asset values, the ratio of total debt to total assets 
remained broadly unchanged from a year earlier 
at about 17 per cent (Chart 2). 


A major development in household credit has 
been a surge in personal lines of credit (PLCs) 
since 1999, reflecting a substitution away from 
personal loans and credit card debt, which typ- 
ically bear higher interest rates and a less flexi- 
ble payment structure. The growth of PLCs 
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enhances welfare by allowing households to 
more effectively smooth their consumption and 
reduce their debt-servicing costs.’ 


Indeed, despite rising indebtedness, the esti- 
mated cost of servicing debt has remained very 
low: interest payments on existing debt repre- 
sented 7.6 per cent of household disposable 
income in the second quarter of 2005, up only 
slightly from the historical low of 7.3 per cent in 
the same quarter of 2004 (Chart 3). 


The ability of households to service their debt 
obligations can be further assessed by monitor- 
ing a number of indicators of the degree of fi- 
nancial stress affecting households, such as 
credit card delinquencies, mortgage arrears, or 
impaired loans (Chart 4). These indicators do 
not signal concern regarding the ability of 
households to service their debt. Notably, the 
rate of impaired consumer loans has decreased 
sharply over the past three years. 


Interest rates are expected to rise as monetary 
stimulus is reduced. It is, therefore, important 
to assess households’ ability to meet their debt 
obligations in an environment of higher interest 
rates. To do this, we simulate the impact of high- 
er interest rates on the household debt-service 
ratio (Chart 5).° We consider two scenarios: a 
gradual rise in the overnight interest rate to a 
range of 4 to 6 per cent (with a midpoint of 

5 per cent), and an extreme stress-testing scenario 
where the overnight rate jumps to 9 per cent, 
reminiscent of the 1994-95 period, before set- 
tling down to 5 per cent. In the scenario where 
interest rates gradually rise, the debt-service ratio 
would rise to between 8.5 and 10 per cent by the 
beginning of 2008, and settle at somewhere 
between 8.8 and 11.3 per cent by 2011. These 
levels remain below the peaks reached in 1981 
and 1990 and bracket the 1980 to 2004 average 
for the debt-service ratio. In the stress-testing 
scenario, the debt-service ratio rises quickly to 


7. Growth in PLCs has also been supported by rising 
house prices, which has led to the greater availability 
and use of secured credit. Developments in the hous- 
ing market are discussed in the next section. 

8. Box 1 in the December 2004 Review describes the 
methodology involved in this simulation exercise. 
Key assumptions include holding the debt-to-income 
ratio constant at its current level over the simulation 
period. This implies that changes in interest rates 
over the simulation period do not affect aggregate 
income relative to indebtedness. 
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12 per cent before falling to slightly over 10 per 
cent, still below previous peaks. 


These simulations indicate an increase in the 
debt-service ratio to a rate of about one-half 
percentage point higher than those reported in 
the December 2004 Review. Increases in the 
debt-service ratio, such as those seen in the 
stress-testing scenario and at the upper bound 
of the other scenario, could adversely affect the 
quality of household credit. Furthermore, the 
sensitivity of households to a given level of 
the debt-service ratio may differ from that in 
1980 or 1990. Indeed, the increase in the cost of 
energy has weighed on consumer confidence 
this autumn, and may reduce the ability of 
some households to manage debt-servicing 
costs for a given level of the debt-service ratio. 
Nevertheless, a steady flow of income remains 
the key factor in the ability of households to ser- 
vice their debt. In this respect, current prospects 
for economic conditions remain supportive. 


Overall, our results do not signal any significant 
concerns as to the ability of households to ser- 
vice their debt. It should be noted, however, 
that the above assessment is based on the anal- 
ysis of broad-based indicators of household fi- 
nancial conditions. While this provides useful 
information, the distribution of levels of house- 
hold indebtedness and income could have im- 
portant implications for the financial system 
that are not captured by aggregate data. Some 
comfort can be taken from the fact that the Ca- 
nadian market for mortgage debt comprising el- 
evated credit risk is relatively small, and that 
lenders in this market appear to focus on bor- 
rowers whose credit quality is just below that of 
prime borrowers. 


House prices 


Developments in house prices may have a sig- 
nificant impact on the financial health of 
households and, consequently, on that of lend- 
ing institutions. Indeed, real estate represents 
the largest asset of households. !9 The assess- 
ment of developments in Canadian house pric- 
es is therefore key to determining the ability of 
households to meet their future debt obliga- 
tions. 


9. See the discussion on page 17 of this Review for a dis- 
cussion of the subprime mortgage market in Canada. 

10. Real estate represented about 38 per cent of total 
households assets in the second quarter of 2005. 
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Chart 6 Developments in Real House Prices 
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Chart 9 Housing-Supply Indicators 
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After an extended period of flat prices in the 
1990s, Canada has experienced increases in 
house prices in the past few years. These increas- 
es, however, have been much more subdued 
and more gradual than those observed in Cana- 
da in the late 1980s (Chart 6), and much more 
subdued than those in several other countries 
(Chart 7). In addition, they appear to have been 
supported by fundamental factors, including 
rising real disposable income in the second half 
of the 1990s and low interest rates. And, in con- 
trast to the late 1980s, there are very few signs of 
speculative activity in the Canadian housing 
market.!! Houses are apparently being pur- 
chased mainly for owner occupancy and be- 
cause home ownership is currently very afford- 
able by historical standards (note the 
affordability measure plotted in Chart 8).!* Fi- 
nally, it should be noted that the pace of in- 
crease in house prices has moderated recently: 
the inflation-adjusted price of existing houses 
rose by 4.4 per cent in the second quarter of 
2005 from that a year earlier—well below the 
6.9 per cent increase in the same quarter in 
2002—and the pace of increase in the price in- 
dex for new housing has been steadily decreas- 
ing since June 2004 (Chart 6). 


These adjustments in house prices are consis- 
tent with improving supply in the market for 
new homes—illustrated by the gradual increase 
in the number of recently completed but unoc- 
cupied dwellings—as well as in the resale mar- 
ket (Chart 9). They are also consistent with 
easing conditions in rental markets across Can- 
ada, as illustrated by rising national rental va- 
cancy rates (from 1.6 to 2.7 per cent between 
2001 and 2004). The combination of rising 
house prices and easing rental conditions has 
led to a gradual decrease in the accommodation 
ratio, which compares the relative cost of rent- 
ing a dwelling with that of owning a home 


11. This does not exclude the fact that some purchases 
are made for investment purposes; i.e., houses turned 
into rentals after purchase. Indeed, CMHC estimates 
that condominiums owned by investors for rental 
account for about 20 per cent of condominiums in 
Toronto (CMHC 2004). 

12. Affordability made home ownership feasible for a 
broader range of potential buyers, including younger 
and single buyers. This led to a strong demand from 
first-time home buyers. See Royal LePage 2004 and 
2005. 
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(Chart 8). 13 This situation should lead prospec- 
tive buyers to reconsider their home-buying 
intentions, thereby moderating increases in 
house prices. 


Taken together, these developments support the 
view that a significant reversal in house prices in 
Canada is unlikely. The analysis does not, how- 
ever, exclude the possibility that some imbal- 
ances may exist in certain local or specific 
segments of the Canadian housing market. 
Based on the overall analysis, risks to the finan- 
cial system related to the Canadian housing 
market remain limited. 


The Macrofinancial 
Environment 


The global economic expansion has maintained 
a healthy pace in recent months. Nevertheless, 
higher world energy prices have led to increased 
economic and financial uncertainty. 


The global environment 


Despite increased energy costs, expectations for 
economic growth in industrialized countries in 
2006 have been revised up since the June 2005 
Review (Chart 10). Activity in many emerging- 
market economies, especially those in Asia, is 
also projected to remain robust, and growth 
prospects in Japan have improved substantially. 
Expectations for growth in the United States re- 
main solid, despite the impact of three hurri- 
canes. As a result, financial market participants 
expect the U.S. federal funds rate to rise to about 
4.75 per cent by the middle of next year. 


Healthy corporate profits and favourable fi- 
nancing conditions continue to moderate the 
levels of various indicators of financial distress, 
such as default rates. According to Standard & 
Poor's, the global corporate default rate for 
speculative issuers, on a 12-month rolling-aver- 
age basis, was 1.6 per cent in October, a level 
similar to the eight-year low recorded in March 
2005 (Chart 11). It remains significantly below 


13. The accommodation ratio is equal to the rented- 
accommodation component of the CPI divided by 
the owned-accommodation component. 


the long-term (1981-2004) average of 4.96 per 
cent. 


Emerging markets 


Yield spreads on emerging-market bonds, as de- 
picted by the Emerging Market Bond Index 
(EMBI), reached a historical low of 238 basis 
points on 25 November and thus remain well 
below their historical average (from 1998) of 
705 basis points (Chart 12). The drop in the 
EMBI is partly attributable to a general improve- 
ment in macroeconomic conditions in emerg- 
ing markets and also reflects very low bond 
yields in industrialized countries that provided 
investors with incentives to move towards high- 
yielding emerging-market bonds. This search by 
investors for higher yields led to portfolio real- 
locations towards riskier assets, including the 
bonds of emerging markets. This is reflected in 
sizable new inflows into the secondary market 
for EMBI bonds. The Institute of International 
Finance expects net private capital flows to 
emerging markets to reach a record high 
US$345 billion in 2005, surpassing the previ- 
ous record of US$323 billion reached in 1996 
prior to the Asian crisis. 


Although these narrow spreads have been main- 
tained for two years, they may not continue. In- 
deed, low real interest rates in industrialized 
countries and abundant liquidity are cyclical. As 
well, the global appetite for risk is subject to 
change. As many central banks in the industrial- 
ized countries reduce monetary policy stimulus, 
the economic fundamentals in many emerging- 
market countries will likely become more im- 
portant in determining the level of yield 
spreads. Hence, there are renewed concerns that 
current valuations have outpaced fundamen- 
tals, resulting in a risk of a possible sell-off of 
emerging-market assets, leading to increased 
volatility and a sudden decrease in their prices. 
Should this occur, the direct impact on the Ca- 
nadian financial system would likely be limited. 
For instance, the direct exposure of the Canadi- 
an banking sector to emerging markets repre- 
sents only 2.5 per cent of their total assets. 


Developments in Asia 


The unwinding of global imbalances remains a 
key issue for the stability of the global financial 
system. Two elements that would contribute to 
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an orderly correction of global imbalances are 
increased exchange rate flexibility and an in- 
crease in the domestic demand (or a reduction 
in household savings) in Asian countries. China 
revalued the renminbi by 2.1 percent on 21 July 
and announced a mechanism that permits fu- 
ture changes to its exchange rate to be made 
with reference to a basket of currencies. Addi- 
tional pressure has been placed on some Asian 
exchange rates by the budgetary impact of rising 
energy subsidies. At the same time, strong pub- 
lic support in Japan for the government's priva- 
tization of postal savings and insurance has 
improved the outlook for economic reform and 
sustained growth in Japan (Chart 13). Nonethe- 
less, the resolution of global imbalances is like- 
ly to require a more widespread adjustment in 
foreign exchange rates and savings across Asia. 


The United States 


In the United States, attention has recently fo- 
cused on the economic impact of hurricanes, 
the sharp increases in U.S. house prices, and ris- 
ing inflation expectations. 


In certain regions of the United States, nominal 
house price increases appear to have outpaced 
movements in the underlying fundamentals. 
The U.S. nationwide house price index rose 

75 per cent from 1997 to 2005. A sizable portion 
can be attributed to the increases in California 
(160 per cent), in Massachusetts (126 per cent), 
and in New York (103 per cent) (Chart 14).! 
Excluding these three states, house prices have 
risen by 53 per cent over the same period. 


Increasing policy rates and heightened inflation 
expectations could lead to higher mortgage 
rates, thereby curbing future increases in house 
prices in the United States. However, recent ex- 
perience in some countries that had had sharp 
increases in house prices, such as the United 
Kingdom and Australia, suggests that adjust- 
ments in the housing market could be relatively 
gradual and modest and have only a negligible 
effect on the overall health of the domestic fi- 
nancial system (Chart 15). It thus appears that 


14. The OFHEO data set includes only mortgage lending 
below $360,000. Several metropolitan areas (most 
notably in California) require homeowners to bor- 
row well in excess of this to finance their purchase, 
thus the index may understate the true contribution 
of California to the national housing market. 
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the potential adjustments to U.S. housing prices 
would be unlikely to shake the stability of the 
overall U.S financial system. 


The full impact of hurricanes Katrina, Rita, and 
Wilma on the U.S. financial system is difficult to 
evaluate at this time. According to the Insurance 
Information Institute, the number of anticipat- 
ed claims will easily exceed the previous record 
of two million claims received from the four 
Florida storms in 2004. Preliminary estimates 
suggest that insured losses could exceed US$50 bil- 
lion.!° This is well above the cost of Hurricane 
Andrew in 1992 that eventually led to some in- 
surance bankruptcies because of concentrated 
exposure to risk. Since then, however, the insur- 
ance industry has adopted risk-management 
systems to limit risk concentrations to accept- 
able levels. As a result, Standard & Poor's does 
not expect any solvency issues for insurance and 
reinsurance companies involved with the 2005 
hurricane season (Standard & Poor's 2005). A 
more probable channel of stress on the finan- 
cial system is through personal and business 
bankruptcies resulting from the hurricanes. The 
magnitude of these bankruptcies will be known 
only as the number of uninsured businesses and 
individuals is revealed. 


The Canadian financial system appears to be in 
a position to easily withstand the impact of a 
potential adjustment in U.S. house prices or ad- 
verse developments related to the recent hurri- 
canes. The direct exposure of Canadian banks to 
the entire U.S. private sector (households and 
businesses) represents only about 10 per cent of 
their total assets, and only a very small fraction 
of these would be affected.” 


The Canadian economy 


Economic growth in Canada picked up in the 

second quarter of 2005 (Chart 16). Indeed, the 
Bank now feels that the Canadian economy was 
operating at its production potential at mid-year. 


15. Other factors may increase the extent to which a 
decline in U.S. house prices could affect the U.S 
financial system. These include the increasing preva- 
lence of non-traditional mortgage products and the 
easing of traditional credit underwriting practices. 
See Schmidt Bies (2005). 

16. Insurance Information Institute, October 2005. 

17. See the Financial Institutions section on page 15 of 
this Review for more on the impact of recent hurri- 
canes. 
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Chart 17 Financial Position of the Canadian 
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(See the October 2005 Monetary Policy Report.) 
Economic expansion is expected to continue to 
be supported chiefly by marked gains in final 
domestic demand. But the drag on real net ex- 
ports arising from the past appreciation of the 
Canadian dollar is likely to lessen in 2006 and 
2007. 


Corporate Sector 


The financial position of the non-financial cor- 
porate sector remained quite robust in the first 
three quarters of 2005. Profitability has been at 
a high level since early 2004, and leverage con- 
tinued to be very low so far this year (Chart 17). 


In the first three quarters of 2005, profitability 
remained quite strong in most sectors with a 
low exposure to international trade, as well as 
in the oil and gas extraction sector (Chart 18). 
However, the profits of some of the non-energy, 
commodity-producing sectors did ease from the 
very high levels reached in the second half of 
2004, partly reflecting the impact of both the 
past rise in the Canadian dollar and sharp in- 
creases in the costs of energy and raw materials. 


Profitability in most of the other industries with 
a high exposure to international competition 
(other than commodity producers) remained 
comparatively weak. Many firms in these indus- 
tries continued to adjust to the past apprecia- 
tion of the Canadian dollar, the high level of 
energy and raw-materials costs, and increasing 
competition from emerging markets. 


While profitability, overall, remained quite high, 
the confidence of large firms has decreased 
since the third quarter of 2004 (Chart 19). The 
confidence of small firms has also fallen off 
since early 2005, owing partly to the substantial 
increase in fuel prices. 


Industry 


A number of industries, such as auto manufac- 
turing, wood and paper products, and computer 
and electronics manufacturing, have been sub- 
ject to considerable financial stress over most of 
the period since 2001. These industries account 
for about 12 per cent of the debt of the non- 
financial business sector. They also represent 
about 12 per cent of the Canadian banking sec- 
tor’s total loans and overdrafts to non-financial 
enterprises. Thus, although adjustments may be 
painful for those directly affected, the risks that 
these industries pose to the soundness of the 
financial system are limited. 


ha 
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Nonetheless, the further rise in the Canadian 
dollar since mid-2004 and substantial increases 
in the cost of energy and other raw materials ex- 
acerbated these industries’ difficulties. 


The profitability of Canada’s auto manufactur- 
ing industry, as a whole, has hovered near its 
16-year average (Chart 20). However, many 
auto parts companies in Canada (and in the 
United States) are continuing to experience seri- 
ous financial problems. A key issue for most of 
these firms is that U.S. auto manufacturers, giv- 
en sharply rising health-care and pension costs, 
are continuing to press for cost savings from 
their suppliers.! 


Profitability in the wood and paper products in- 
dustry has fallen markedly since the third quar- 
ter of 2004, reflecting such factors as the 
appreciation of the Canadian dollar and the 
surge in energy costs (Chart 21). Indeed, many 
pulp and paper companies are undertaking a 
considerable restructuring of their operations. 


Rates of return in the electronics and computer 
manufacturing industry remained much lower 
than normal in the first three quarters of 2005 
(Chart 22). Both the appreciation of the Cana- 
dian dollar and ongoing competitive pressures 
from firms in emerging markets are continuing 
to exert significant downward pressure on prof- 
itability. 

The recent sharp rise in fuel costs is also likely to 
have significant adverse effects on the profit- 
ability of the Canadian air transport industry. 


Elsewhere, grain producers are being adversely 
affected by the weakness of global grain prices, 
the appreciation of the Canadian dollar, sharp 
increases in energy and freight costs, and the 
lower-than-normal quality of this year’s crop in 
Western Canada. !? 


The Financial System 


Financial Markets 


Since the time of the last Review, global financial 
markets have experienced a number of adverse 
shocks, including sharply higher energy prices 
and some concerns about a rise in inflation. 


18. General Motors has recently announced a number of 
measures to significantly reduce its costs. 

19. The federal government recently announced emergency 
financial assistance for grain and oilseed producers. 
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Chart 19 Canadian Business Confidence 
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Chart 21 Return on Equity: Wood and Paper 
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Chart 22 Return on Equity: Electronics and 
Computer Manufacturing 
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In Canada, discussions about the tax treatment 
of the income trust sector had added some un- 
certainty to financial markets. 


Prices of government bonds have declined, par- 
ticularly those on long-term U.S. Treasuries 
whose yields are now well above the levels of 
June 2005. Global equity prices have continued 
to move higher, driven partly by strong profits, 
led by the energy sector. U.S. equity indexes 
have lagged somewhat, mainly because of rising 
interest rates and mounting inflation concerns 
in the United States. Nevertheless, the risk appe- 
tite of investors remains relatively strong. For 
instance, credit spreads (outside of the auto sec- 
tor) remain near cyclical lows (Chart 23). 


To date, financial markets seem to be adjusting 
to this period of greater uncertainty in an order- 
ly fashion. But additional sources of risk to glo- 
bal financial markets remain, including the 
possibility of a disorderly adjustment of global 
imbalances and the adverse implications of in- 
vestors’ continued search for higher financial 
returns.*° 


Financial Institutions 


The combined financial performance of major 
banks fell sharply in the third quarter of 2005 
(Chart 24). The decline in bank profits was 
largely attributable to a one-time charge of 
Can$2.5 billion on CIBC earnings arising from 
an agreement in principle to settle the 2003 En- 
ron class action litigation initiated on behalf of 
investors in Enron securities. *! CIBC has stated 
that, after taking this large charge into account, 
its Tier 1 capital ratio will remain above the 
minimum levels set out in OSFI’s guideline in 
its Capital Adequacy Framework (CIBC 2005). 


Overall, the implications of the CIBC charge to 
earnings do not alter the Bank of Canada’s as- 
sessment of the overall long-term soundness of 
the banking system. Major Canadian banks re- 
ported very strong financial results in the first 
half of 2005. Average return on equity over that 
period was about 20 per cent. The diversified 


20. Recall the discussion on page 5 of this Review on the 
implications of low long-term bond yields for the 
financial system. 

21. The Royal Bank and the Toronto-Dominion Bank 
have yet to settle the class action suit initiated by 
former Enron investors. Private sector analysts expect 
that any settlement on the behalf of these banks 
would be substantially less. 
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business strategy of major banks has supported 
continued strength in their financial results. The 
credit quality of their assets also appears to re- 
main high. Furthermore, the very strong capital 
position of the sector provides institutions with 
a buffer should adverse economic or financial 
developments occur (Chart 25). 


The property, casualty, and life insurance indus- 
tries in Canada continued to report robust prof- 
itability over the first two quarters of 2005 
(Chart 26). It is expected that hurricanes Katri- 
na, Rita, and Wilma will negatively affect those 
Canadian companies with operations in the 
United States.*? But the financial consequences 
of the hurricanes are not expected to have a sig- 
nificant effect on the financial strength of these 
companies in light of their robust capital posi- 
tion. The securities industry in Canada has also 
maintained high profitability. 


22. Private sector analysts expect Canadian insurers to 
report about Can$550 million in after-tax charges. 
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Chart 25 Capital Ratios of All Banks 
Operating in Canada 
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Chart 26 Return on Equity 
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Important Financial System Developments 


his section of the Developments and 
Trends examines structural developments 
affecting the Canadian financial system and 
its safety and efficiency. 


Highlighted Issue 


The subprime mortgage market in 
Canada 


Prepared by Jim Day 


Until very recently, the self-employed, those 
with a blemished credit history, or those with- 
out an established credit history, had difficulty 
obtaining a mortgage in Canada. This market is 
now being tapped by a small group of niche 
lenders. These lenders have experienced strong 
growth in the past five years by catering to bor- 
rowers who do not fit the credit-scoring criteria 
of major banks. This has increased the efficiency 
of the financial system by allowing households 
across a broader range of creditworthiness to 
obtain mortgage financing and thus become 
homeowners. But the development of this mar- 
ket in Canada, referred to as the subprime mort- 
gage market, also raises potential risks from a 
financial stability perspective. This section pre- 
sents stylized facts about the subprime mort- 
gage market in Canada, together with 
implications for the financial system.?? 


The term “subprime” refers to any lending that 
has elevated credit risk. Subprime mortgages are 
rated by their perceived risk: A-, B, C, and even D. 
Credit scores are used extensively by institutions 
to determine the appropriate level of risk. Another 
group of higher-risk mortgage loans are known 


23. This analysis is based on the limited statistics that are 
currently available, as well as on anecdotal sources, 
including newspaper articles, research reports, and 
corporate financial statements. 


as “Alt-A” loans. Borrowers in this group often 
have good credit scores, but documentation de- 
scribing their income or employment is limited. 
Loans that are outside the typical debt-to-income 
ratios and mortgages with high loan-to-value 
ratios would also fall into the Alt-A category. 


The major players in Canada’s subprime mort- 
gage market are Equitable Trust, Home Trust, 
Xceed Mortgage, Bridgewater Financial, Wells 
Fargo Financial Corp., and GMAC Residential 
Funding (through broker Mortgage Intelli- 
gence). The vast majority of subprime mortgage 
loans are made through mortgage brokerages 
and their network of agents. One subprime 
lender estimates the potential size of the 
subprime mortgage market in Canada to be 
about $55 billion (9 per cent of the current total 
residential mortgage market), suggesting poten- 
tial growth for this market of $45 billion. In the 
United States, subprime mortgage loans make 
up about 11 per cent of all mortgage loans (up 
from just 1 per cent to 2 per cent in the early 
1990s) and accounted for about 20 per cent of 
all new mortgage loans in 2004. 


Subprime loans have higher risk of default and 
are more labour-intensive to administer. Lend- 
ers are compensated for this by charging higher 
interest rates and fees than they would for tradi- 
tional mortgages. How much higher the mort- 
gage rate is depends on factors such as credit 
score, size of the down payment, and the prop- 
erty type (e.g., single-family home or condo- 
minium) and location. Generally, FICO (Fair 
Isaac and Company) credit scores above 680 are 
considered prime (scores range from 300 to 
900) and would qualify a person for the best, or 
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close to the best, mortgage rates. Scores between 
600 and 680 are considered near prime. 


Canadian subprime lenders indicate that they 
are primarily targeting borrowers just outside 
the comfort zone of major banks. As well, they 
are, for the most part, not offering some of the 
non-traditional mortgage products including 
features with elevated risks that have become 
more common in the United States. For exam- 
ple, only one Canadian subprime lender is of- 
fering an interest-only mortgage product. Thus, 
Canadian subprime loans are less likely to go 
into default. This is reflected in the fact that one 
subprime lender posted a 5-year rate only about 
150 basis points above the best prime mortgage 
rates of major banks, while the premium in the 
United States for the riskiest eligible borrowers 
can be more than 500 basis points over the best 
rate. 


This level of selectivity by Canadian lenders ap- 
pears to have contributed to somewhat lower 
delinquency rates compared with those of their 
U.S. counterparts: the delinquency rates at Ca- 
nadian subprime lenders are two to four times 
the level at the major banks. This is broadly 
comparable to the delinquency rate on U.S. 
prime mortgage loans. 


To assess the vulnerability of Canadian 
subprime lenders and the potential implica- 
tions for the domestic financial system, it is use- 
ful to consider the percentage of subprime 
mortgage loans that are insured. In Canada, fed- 
eral law requires that mortgages granted by fed- 
erally regulated financial institutions and 
having a loan-to-value ratio greater than 75 per 
cent carry mortgage insurance. This provision 
protects the lender in the case of borrower de- 
fault. The two largest subprime lenders in Can- 
ada are both federally regulated. In fact, both 
have a policy of lending only up to a maximum 
loan-to-value ratio of 75 per cent. Even if it is 
not required by law, they still choose to insure a 
significant portion of their mortgages.*4 


Canadian subprime lenders securitize a greater 
share of their mortgages than do major banks. 
Almost all of the insured loans of the top two 
subprime lenders are securitized and sold under 
CMHC’s NHA mortgage-backed securities pro- 
gram. Since very few insured mortgages are kept 


24. Source: Bank of Canada calculation based on com- 
pany financial statements 


on the balance sheet of the subprime lenders, it 
is the risk profile of the uninsured portfolio 
maintained as assets that will determine what 
effect any change in economic conditions might 
have on the credit quality of those assets. 


As stated above, the two largest subprime lend- 
ers in Canada fall under the oversight of OSFI 
and are subject to its rules and guidelines. While 
not under OSFI regulation, the other major 
subprime lenders are publicly traded companies; 
the public availability of their financial reports 
aids market discipline. 


Over the longer term, potential financial system 
vulnerabilities could arise from the subprime 
market. This could occur if economic conditions 
weaken and/or if interest rates rise. Such devel- 
opments would likely affect subprime borrowers 
to a greater degree, since prime borrowers gener- 
ally have more financial resources available to 
them. The risk that this market poses to the fi- 
nancial system would be somewhat greater if 
Canadian lenders started to follow their U.S. 
counterparts in targeting riskier borrowers and 
offering riskier mortgage products. However, it 
does not appear that the developing subprime 
market in Canada is posing an imminent risk to 
the soundness of the domestic financial system. 


Rather, the development of the subprime mar- 
ket in Canada has increased the efficiency of the 
financial system by allowing households across 
a broader range of creditworthiness to obtain 
mortgage financing and thus become home- 
owners. 


The Financial System 


Financial Markets 


In October 2005, the board of directors of the 
Investment Dealers Association of Canada 
(IDA) approved a proposal to create a trade as- 
sociation to represent the brokerage industry, 
as well as a separate regulatory body to oversee 
the activities of brokers and their employees. 
This decision was taken to address concerns 
about potential conflicts of interest and, ulti- 
mately, to maintain investor confidence in the 
self-regulatory organization. Member firms will 
vote on the proposal before year-end. 


Box 1 
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The Structure and Evolution of Markets for Energy Derivatives 


Deregulation, together with recent geopolitical 
events, has spurred a tremendous growth in derivative 
markets for oil, natural gas, and electricity. The vol- 
ume of energy contracts traded on the New York 
Mercantile Exchange (NYMEX) has increased from 
41.5 million contracts in 1990 to 118.9 million in 
2004 (105.4 million as of September 2005). To put 
this in context, in April 2005, roughly 5.7 million oil 
futures contracts traded on the NYMEX, which trans- 
lated into an underlying (notional) value of approxi- 
mately US$286 billion. 


Exchange-traded derivatives have been around for 
some time, with oil futures and options contracts 
trading since the late 1970s in the United States. More 
recently, electronic energy-trading systems that spe- 
cialize in over-the-counter (OTC) energy instruments 
have emerged, including the Intercontinental Ex- 
change (ICE) in the United States. In Canada, the 
NGX (owned by the TSX), which began operations in 
1994, currently trades roughly $40 billion annually in 
notional value of energy derivative contracts. But it 
trades predominantly physical electricity and natural 
gas (spot) contracts. The development of these mar- 
kets is important for the financial system, since they 
can enhance both its efficiency and its stability. 


Like most derivatives, energy derivatives were initially 
developed to enable energy market participants to 
hedge against market risk. The new competitive envi- 
ronment that resulted from deregulation amplified the 
need for energy derivatives, such as exchange-traded 
futures and options, or off-exchange-traded more- 
customized instruments, such as forwards and basis 
swaps, to manage the price risks.! These instruments 
allow firms to better cope with the price uncertainty of 
a deregulated environment. (See U.S. Department of 
Energy (2002) for more on risk-management practic- 
es in the energy sector.) 


Compared with those who invest in equities, bonds, 
and foreign exchange instruments, energy producers 
and industrial energy consumers face relatively larger 
market risks, given the volatility of the underlying en- 
ergy-commodity prices (Table A). The higher volatili- 
ty of energy prices relates to the greater sensitivity of 
wholesale energy markets to non-financial (or non- 
macroeconomic) events, such as weather. Moreover, 
natural gas and, more importantly, electricity, face geo- 
graphic and storage constraints. These imply that local 
supply shortages or gluts cannot be easily balanced 
against non-local offsetting imbalances. Without ac- 
cess to financial contracts on energy, producers and 


1. Since producers had little incentive to expand sup- 
ply, the regulation of energy markets led to increas- 
ingly acute supply shortages, thus driving the need 
for deregulation. 


industrial consumers face a relatively higher probabil- 
ity of sharp changes in their financial health. 

This brings us to the market-efficiency benefits of en- 
ergy derivatives. Since energy derivatives allow energy- 
related firms to better manage their risks, this implic- 
itly lowers their cost of capital (and/or lowers their 
probability of default). To the extent that firms face 
costs related to financial distress, the existence of de- 
rivatives (by reducing these costs) increases the profit- 
ability of any given investment. 

By introducing clearing services for OTC trades, ener- 
gy exchanges like the NGX, ICE, and NYMEX have 
also allowed a reduction in the amount of collateral 
required to back OTC trading and, in the end, the ag- 
gregate level of OTC trading counterparty risk. Cen- 
tralized clearing also makes it easier and less costly for 
non-traditional participants, such as hedge funds, 
pensions funds, and investment banks, to enter the 
energy market and trade with energy producers and 
industrial consumers, because their counterparty risk 
concerns are averted. 


Table A 
Volatility in Energy Prices and Financial Markets* 


| Blectricity 

Aaasral os . 

| WTI anienils 
S&P 500 


| 10-year Canadian bonds 


US. Dollar/Canadian dollar 


* Average annualized volatility calculated using sample ranges beginning 
between 1990 and 1995, ending in 2005. 


2. Allayannis and Weston (2001) show that firms that 
are more likely to come under duress are likely to use 
derivatives. Other studies show that increased hedg- 
ing activity by firms increases firm value (U.S. 
Department of Energy 2002). 
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On a different note, a number of developments 
have spurred a tremendous growth in financial 
energy-trading markets (oil, natural gas, and 
electricity). The emergence of these markets has 
allowed traditional energy market participants 
(such as utilities, refiners, and oil and gas pro- 
ducers) to hedge their exposures to energy risks 
more effectively. The implications of these de- 
velopments for Canada’s financial system are 
assessed in Box 1. 


Other recent financial market developments in- 
clude the issuance by a number of sovereign 
debt managers of ultra-long bonds. The poten- 
tial implications of this development for finan- 
cial system efficiency are discussed in Box 2. 


Globally, capital markets are becoming increas- 
ingly liberalized and integrated. Within this 
context, authorities are working to implementa 
more coherent set of global accounting stan- 
dards in order to contribute to a more efficient 
allocation of capital from savers to borrowers. 
The rationale for these efforts, as well as their 
prospects for enhancing the efficiency of the do- 
mestic financial system, are discussed in Box 3. 


Financial Institutions 


Over the last several years, numerous factors, in- 
cluding the low returns on traditional financial 
instruments, have encouraged retail investors to 
purchase complex financial instruments from 
securities dealers.*? These include instruments 
referred to as principal-protected notes, collater- 
alized debt obligations, credit default swaps, 
and volatility protection. This development raises 
the need for authorities and securities dealers to 
promote the financial education of households 
to help them better understand the financial 
risks to which they are exposing themselves by 
investing in such products. Selling financial 
instruments with complex characteristics to retail 
investors also exposes securities dealers that 
market such products to reputational and legal 
risks. This, in turn, raises the need for Canadian 


25. This development is part of the broader trend of 
households carrying increasing levels of financial 
risk. See pages 8 to 10 of the June 2005 Review for 
more on this issue. 
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banks and dealers to maintain appropriate in- 
ternal controls in order to effectively manage 
such legal and reputational risk. 


Clearing and Settlement Systems 


The Automated Clearing Settlement System 
(ACSS) clears and settles paper-based pay- 
ments, such as cheques, and electronic items, | 
including direct deposits and pre-authorized 
withdrawals. In February 2003, the Canadian 
Payments Association introduced a $25 million 
cap on all paper-based payments clearing 
through the ACSS. This initiative was designed 
to encourage institutions to send their large-val- 
ue payments through the Large Value Transfer 
System (LVTS), which has stronger risk controls 
and offers immediate finality and irrevocability 
of payment.*° 


The $25 million cap affected one particular pay- 
ment category in the ACSS: the L-stream, which 
represents all paper-based payments with values 
of more than $50,000. Although total L-stream 
values had been trending downwards prior to 
2003, the cap caused an additional $4 billion 
reduction in the L-stream value, to a daily aver- 
age of $7.5 billion (Chart 27). This decline has 
been partially offset by strong growth in the 
electronic payment categories. As a result, the 
total value of ACSS payments fell by only about 
$3.5 billion when the cap was implemented 
and has trended upwards since the beginning of 
2004 (Chart 28). 


Prior to implementation of the cap, there was 
concern that large-value payments would not 
migrate to the LVTS, but would be transferred to 
other electronic payment categories within the 
ACSS; namely, Automated Fund Transfer and 
Electronic Data Interchange (AFT/EDI).*’ If 
such “leakage” occurred, one would expect an 
accelerated growth in AFT/EDI values after the 
cap was in place. Although continuing to grow 
very strongly, there is no evidence of any accel- 
eration since February 2003 (Chart 29). 


26. For more information on this initiative see <http:// 
www.cdnpay.ca/publications/news_ceiling.2asp>. 

27. AFT contains credits (e.g., direct deposits) and debits 
(e.g., pre-authorized withdrawals). EDI is often used 
for payments between corporations. 


Chart 27 Paper Items over $50,000 
(L-Stream) in ACSS 
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Chart 28 Total Items Processed by the ACSS 
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Moreover, there is continued effort to examine 
ways to move more large-value payments to the 
LVTS.78 For example, efforts have been made to 
encourage the movement of entitlement pay- 
ments”? away from paper cheques to more effi- 
cient means, such as payment through the LVTS 
or directly into the securities settlement system. 


28. A significant portion of the large-value cheques are 


associated with entitlement payments for the securi- 
ties business. This inefficient process creates unneces- 
sary cost for CDSX, the Canadian securities clearing 
and settlement system, and exposes the Canadian 
Depository for Securities to a small risk. 

29. These are payments (e.g., interest and dividend) 
made to holders of securities by the issuers. 
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Box 2 


Recent Developments in Ultra-Long Sovereign Bonds 


Demographic trends, especially the aging of the work- 
force and the increase in life expectancy at retirement 
age, in combination with recent changes in account- 
ing standards and pension fund regulations in Eu- 
rope, have led pension funds to focus on the merits of 
matching pension fund assets with long-term liabili- 
ties. This interest has suited the objectives of anumber 
of sovereign debt managers who see an opportunity to 
cost-effectively diversify their sources of funding to 
finance fiscal deficits. 


As a result, some sovereign issuers have issued high- 
quality ultra-long bonds, with a maturity of up to 

50 years. The issuance of these fixed-income instru- 
ments is in line with the policy conclusions of a recent 
G-10 report (2005). These bonds may enhance the 
stability and efficiency of the financial system by en- 
abling pension funds and life insurers to better match 
their assets with their liabilities. 


In February 2005, the French Treasury Agency (AFT) 
became the first sovereign issuer in recent years to sell 
ultra-long bonds by issuing €6 billion of 50-year 
bonds at a yield 3 basis points above that on the 
French 30-year benchmark bond. The issuance was 
successful and confirmed the growing interest of insti- 
tutional investors in ultra-long bonds. Pension funds 
and asset managers were allotted 53 per cent of the is- 
sue. Bonds allocated to insurance companies and 
banks were worth, respectively, 14 per cent and 13 per 
cent of the amount issued. The geographic distribu- 
tion of the issue confirms widespread interest in long- 
er-term bonds. About 45 per cent of the distribution 
was outside the euro zone, with 7 per cent going to 
investors in North America. The AFT has indicated 
that the outstanding amount of the 50-year bond will 
be increased to €10-€15 billion in the future. 


Following the AFT’s 50-year issue, the U.K. govern- 
ment issued £2.5 billion of 50-year conventional gilts 
in an auction at 10 basis points below the yield on 
30-year conventional gilts. The U.K. Debt Manage- 
ment Office (DMO) auctioned an additional 
£2.25 billion on 14 July to promote the liquidity of 
the original issue and, on 22 September, introduced 
through syndication the world’s first 50-year infla- 
tion-linked bond. The nominal amount of this issue 
was £1.25 billion. 


Table A provides details of these new ultra-long bond 
issues. 
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Current sovereign issuers of ultra-long bonds have in- 
dicated that their initiative was consistent with their 
funding strategies and not opportunistic. The issuance 
of ultra-long bonds may not be appropriate for sover- 
eigns with limited borrowing requirements. However, 
it may enhance the efficiency of the financial system 
by providing benchmarks for non-sovereign issues, 
such as the 50-year euro-denominated bond issued by 
Telecom Italia in March 2005. The duration and the 
convexity of ultra-long bonds make them attractive 
fixed-income instruments for the hedging and arbi- 
trage activity of other financial market participants. 


Table A 
Details of New Ultra-Long Bond Issues 


France (AFT) U.K. (DMO) 
Syndication | Auction 


| Issuance mechanism 


Security type 


| Announcement date 


| Amount eae €6.00 billion | £2.50billion 


Sources: Agence France Trésor and U.K. Debt Management Office 


| Maturity date 


23 February 2005 26 May 2005 


Coupon 
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The International Convergence of Accounting Standards 


As capital markets become increasingly liberalized 
and integrated globally, accounting standard-setters 
are working towards greater consistency in standards 
across jurisdictions. This should ultimately lead to a 
more efficient allocation of capital globally across 
companies and projects. 


The use of a more coherent set of global standards 
would enhance the comparability of firms and indus- 
tries across borders. The scope for markets to receive 
false signals about a foreign company’s prospects be- 
cause of a lack of familiarity with the standards used 
for its accounts should also be reduced. Investors 
should be able to make better-informed decisions 
about foreign investment opportunities and diversify 
their portfolios globally at a lesser cost. 


The global convergence of accounting conventions 
would also lower the cost of financial reporting—and 
thus the cost of raising capital—for firms accessing 
capital markets in multiple countries by eliminating 
the need for duplication of financial statements. This 
would create greater competition for listings among 
marketplaces, potentially enhancing the efficiency of 
the financial system as a whole. For these benefits to 
materialize, however, standards for financial disclo- 
sure need to be sound, complete, and applied consis- 
tently across companies and jurisdictions. 


International financial reporting standards (IFRS), the 
set of global norms developed by the International 
Accounting Standards Board (IASB), are already in use 
in over 90 countries, and standard-setters in a number 
of others are making progress towards harmoniza- 
tion.! The path towards national acceptance of global 
standards varies from one country to the next.* Many 
countries support the goal of global standards but 
find some aspects of IFRS too challenging to imple- 
ment or incompatible with national values. Local 
standards might thus broadly—but not necessarily 
completely—converge with global conventions. 


IFRS introduce the broad use of fair value accounting 
for financial instruments. This approach requires fi- 
nancial assets and liabilities to be valued according to 
current market conditions instead of historical costs. 
Market value may not be readily observable in some 
cases, which could open the door for manipulation of 
financial statements and introduce artificial volatility 


1. Source: Deloitte-Touche-Tohmatsu International 
Accounting Standards (www.iasplus.com) 

2. The European Union adopted IFRS for publicly listed 
companies in January 2005. But implementation is 
deferred to 2007 for companies with securities listed 
in a country outside the EU, where another set of 
internationally accepted standards is used. Firms with 
only debt securities listed in public markets can also 
wait until 2007 to adopt IFRS. 


in accounting data. Standard-setters are currently de- 
veloping better guidance on how to apply fair value 
accounting objectively. 


Work is under way to reconcile differences in the ap- 
proaches underlying IFRS with those of U.S standards. 
Indeed, given the importance of U.S. markets in the 
global financial system, removing existing gaps be- 
tween IFRS and U.S. standards is crucial for achieving 
true global convergence. Differences can be attributed 
partly to the general preference of IFRS for broad prin- 
ciples, while U.S. standards are closer to prescriptive 
rules. There is wide support for convergence in the 
United States, and the U.S. Financial Accounting Stan- 
dards Board (FASB) is collaborating with the IASB to 
minimize the gaps between their respective standards. 
But many doubt that full harmonization will be 
achieved, with U.S. standards likely to remain more 
prescriptive than IFRS. Benefits may, nevertheless, 
partly materialize. For instance, the Securities and Ex- 
change Commission has indicated that it may reduce 
the burden on foreign firms accessing U.S. markets by 
allowing them to file statements prepared according 
to IFRS, providing sufficient progress is made in terms 
of convergence between IFRS and U.S. standards. 


The Canadian Accounting Standards Board (AcSB) is 
proposing gradual convergence with IFRS by 2011 for 
public companies. The AcSB would participate in the 
ongoing development and refinement of global stan- 
dards. Consultations were held on this issue earlier 
this year, and the AcSB is planning to finalize an ac- 
tion plan by March 2006. Both the AcSB and the 
Committee of European Securities Regulators (CESR) 
consider Canadian standards to be broadly equivalent 
to IFRS. 
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Introduction 


eports address specific issues of rele- 
vance to the financial system (whether 
institutions, markets, or clearing and 
settlement systems) in greater depth. 


Defined-benefit plans are by far the most im- 
portant part of "pillar three" of Canada’s retire- 
ment system, which includes employer- 
sponsored pension plans.! However, the future 
of defined-benefit pension plans is being in- 
creasingly jeopardized. Sponsors are worried 
about the mounting costs of maintaining these 
plans. Pension regulators are concerned about 
the large deficits being run by many of these 
plans and, consequently, about the exposure of 
plan participants to the potential insolvency of 
the sponsor. And many active and retired em- 
ployees are wondering about the security of 
their promised benefits. In this context, govern- 
ment initiatives are currently under way to re- 
view the legislative and regulatory framework 
for pension plans to ensure that it remains effec- 
tive and responsive to market conditions. In 
"Strengthening Defined-Benefit Pension Plans," 
Jim Armstrong and Jack Selody highlight the 
major impediments to viable employer-spon- 
sored defined-benefit plans and propose possi- 
ble options for strenghtening these plans. The 
authors conclude that changes must be made if 
employer-sponsored pension plans are to re- 
main a viable option for Canadian savers. 


The financial health of Canadian public non- 
financial companies is important to the stability 
of the financial system. Corporate bonds and 
equities make up a large part of the asset hold- 
ings of banks, insurance companies, and house- 
holds (through pension plans and mutual 


1. It is generally understood that the Canadian retire- 
ment system is supported by three pillars. The first 
pillar consists of the Old Age Security and Guaran- 
teed Income Supplement programs. The second pillar 
comprises the Canada and Quebec Pension Plans. 


funds). Hence, a rash of corporate failures could 
have a widespread economic impact by eroding 
the capital of financial institutions and the 
wealth of households. When aggregated data 
are used to assess corporate financial health, im- 
portant information about the underlying dis- 
tributions is overlooked. Microdata can provide 
information about the “vulnerable tails” that 
are thought to be more relevant for analyzing fi- 
nancial stability. In “The Use of Microdata to 
Assess Risks in the Non-Financial Corporate 
Sector,” Meyer Aaron and Dylan Hogg focus on 
company-level accounting measures to assess 
the financial health of the corporate sector. In 
particular, they construct a vulnerability indica- 
tor using the “vulnerable tails” of the distribu- 
tions for certain financial ratios. Preliminary 
analysis shows that the vulnerability indicator 
can be a useful tool for assessing risks to finan- 
cial stability in the non-financial corporate sec- 
tor. The authors also apply their methodology 
at the sectoral level. 
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Strengthening Defined-Benefit Pension 


Plans 
Jim Armstrong and Jack Selody 


he purpose of this report is to provide a 
framework for discussing ways of strength- 
ening the viability of defined-benefit 
pension plans. 


Responsibility for pension regulation and supervision 
in Canada is shared between federal and provincial 
governments. The largest regulator is the Financial 
Services Commission of Ontario, which supervises 
almost 40 per cent of all plan assets. About 10 per 
cent of plan assets fall under federal jurisdiction and 
are supervised by the Office of the Superintendent of 
Financial Institutions. The federal government and 
the province of Quebec have each initiated public 
consultation processes aimed at strengthening their 
respective legislation and regulations. ! 


Introduction 


The future of defined-benefit pension plans is 
increasingly being questioned. Sponsors are 
worried about the growing difficulty of main- 
taining these plans. Pension regulators are con- 
cerned about the large deficits that many of 
these plans are running and, consequently, 
about the exposure of these plans to the insol- 
vency of the sponsor. As a result, many active 
and retired employees are unsure about the se- 
curity of their promised benefits. 


Employer-sponsored defined-benefit pension 
plans are a very important part of the third pillar 
of Canada’s retirement system, which comprises 
tax-deferred private retirement savings.? De- 
fined-benefit pension plans provide features 
not provided by other types of plans. They 
provide a guarantee of retirement income that 


1. See Department of Finance (2005) and Régie des rentes 
(2005). 

2. The first pillar consists of government income security 
programs (OAS/GIS), and the second pillar is made up 
of government pension programs (CPP/QPP). 


ultimately helps risk-averse savers to efficiently 
achieve their optimal savings rate. The associat- 
ed pension funds represent large pools of capi- 
tal with a very long-run investment perspective 
that contribute importantly to the efficiency of 
the financial system. 


The potential for continued erosion of the via- 
bility of defined-benefit plans raises concerns 
with respect to the financial system, particularly 
in the area of efficiency. Without the option of 
defined-benefit pensions, risk-averse savers are 
likely to pursue less-efficient allocations of cap- 
ital. And without the presence of such plans, the 
financial system is less likely to experience the 
efficiency gains provided by active market inves- 
tors with a long-term perspective. Inefficiencies 
from either of these sources could result in sig- 
nificant costs to the Canadian economy. 


This report first provides background on the dif- 
ficulties currently facing defined-benefit plans. 
A key current impediment is the asymmetry 
faced by sponsors, whereby pension fund sur- 
pluses are increasingly seen as the property of 
plan members, while deficits remain the sole re- 
sponsibility of the sponsor. An associated prob- 
lem is the high opportunity cost of pension 
fund surpluses for sponsors, which significantly 
reduces their incentive to maintain surpluses. 


This is followed by an examination of the con- 
ceptual underpinnings of defined-benefit plans. 
The basic elements that the regulatory and legal 
environment should support to maintain the 
viability of defined-benefit pension plans are 
then highlighted. 


3. Armstrong (2004) discusses the financial stability impli- 
cations of the current funding problems facing defined- 
benefit pension plans. 
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Defined-Benefit Plans: Their 
Position in the Canadian 
Retirement System 


The Canadian retirement system consists of 
three pillars, the first of which comprises gov- 
ernment income support, the second public 
pensions, and third private pension arrange- 
ments (Department of Finance 2005). 


Government-sponsored minimum income pro- 
grams—Old Age Security and Guaranteed Income 
Supplement—are intended to ensure a minimum 
level of retirement income for Canadian se- 
niors. The Old Age Security (OAS) program pro- 
vides a flat monthly pension for Canadians 
aged 65 and over, who meet certain residency 
requirements. The Guaranteed Income Supple- 
ment (GIS) is an income-based program that 
provides an additional pension over and above 
the OAS benefit. 


In the second pillar, the Canada and Quebec 
Pension Plans are compulsory earnings-based 
plans that are financed solely through employee 
and employer contributions, with benefits par- 
tially pre-funded and backed by a portfolio of 
assets held at arms length from government. 
The aim of the CPP/QPP retirement benefit is to 
ensure that all Canadians have a basic level of 
earnings-related, defined-benefit, price-indexed 
pension income. The maximum pension is 
equal to about 25 per cent of the average indus- 
trial wage in Canada over the last five years. 


The private plans that make up the third pillar 
provide opportunities for tax-efficient retire- 
ment savings. These are intended to fill the gap 
between the government income support and 
pension programs and the desired post-retire- 
ment income objectives of individual Canadi- 
ans. Included in this pillar are tax-deferred 
private retirement savings consisting of regis- 
tered employer-sponsored pension plans and 
registered retirement savings plans (RRSPs), 
which are individual tax-deferred savings ac- 
counts. While employer-sponsored pension 
plans are voluntary in Canada, they must be reg- 
istered federally for tax purposes in order to op- 
erate as a registered pension plan that can 
provide tax-deferred pension benefits.* They 


4. To be registered, plans must adhere to the pension tax 
rules, which place limits on benefits and transfers. The 
rules also control the tax-deferral costs associated with 
amounts over and above those required to fund the 
promised pension benefits. 
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must also be registered either federally or with 
the appropriate provincial authority for the 
purpose of complying with pension benefits 
standards. 


Registered pension plans are broadly classified 
as defined benefit (DB) or defined contribution 
(DC).? Defined-benefit plans provide members 
with benefits related to their earnings and years 
of service. They are designed to provide predict- 
able retirement income for plan members. To 
achieve this predictability, the employer com- 
mits to delivering a certain level of benefits and 
incurs the risk associated with delivering on that 
promise.° 


Under DC plans, employers and/or employees 
make contributions to an individual account for 
each member, and retirement benefits are based 
on the amount contributed to the account plus 
investment income, gains and losses, less ex- 
penses. Benefits paid depend upon the return 
on investment. Under these arrangements, plan 
members essentially assume all the risks of pro- 
viding an adequate income at retirement. 


Recent Trends: DB Plans in 
Decline 


Developments in recent years have led many 
commentators to suggest that the future of cor- 
porate defined-benefit pension plans in Canada 
is in doubt if reforms are not forthcoming. 
While defined-benefit plans still account for al- 
most 80 per cent of members covered by regis- 
tered plans in Canada, this ratio is declining. 
Very few new defined-benefit plans are being 
created, and some existing plans have been 
closed to new members and, in some cases, are 
being replaced by defined-contribution plans. 


Indeed, the proportion of Canadian workers 
covered by any type of registered pension plan 
in Canada (DB, DC, and other) has been falling. 
While over 40 per cent of workers were in em- 
ployer-sponsored pension plans in 1992 (either 
DB or DC), this fell to 35 per cent by 2004. Over 
this same period, the proportion of workers 
covered by DB plans fell from about 38 per cent 
to 29 per cent. This drop was concentrated in 
private sector DB plans. 


5. Asmall proportion of plans in Canada—often referred 
to as hybrid plans—have characteristics of both DB and 
DC plans. 

6. One risk that sponsors cannot assume is the risk of their 
own insolvency, the implications of which are discussed 
later in this article. 
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Although the decline in DB plans in Canada has 
not been as fast as that in the United States, the 
United Kingdom, or Australia, the expectation 
is that the process will accelerate. For example, 
a survey by Hewitt Associates (2004) of a di- 
verse group of 174 plan sponsors found that 
49 per cent of respondents provided a DB plan 
for newly hired employees in 2000, but only 
39 per cent were expecting to offer one by the 
end of 2006. 


Recent adverse developments 


An unfavourable conjunction of events in re- 
cent years has caused corporate sponsors in 
Canada to reconsider sponsoring a DB plan be- 
cause of the significant risk that these plans pose 
for the corporate balance sheet. The evolving in- 
terpretation of pension law and pension regula- 
tion has helped to increase this risk. 


In general, the size of pension obligations rela- 
tive to the size of corporate balance sheets has 
been rising, as demographic and workforce 
trends pushed such plans into their mature 
phase. Furthermore, movements in equity mar- 
kets and interest rates have caused a sharp dete- 
rioration in the funding position of many DB 
plans since 2000 (Chart 1). Projected move- 
ments in market prices seem unlikely to help 
plans that are in severe deficit positions to re- 
cover any time soon (Armstrong 2004). Pen- 
sion-funding regulations are requiring the 
sponsors of plans that are in deficit to make 
additional payments, thus increasing the costs 
of funding these plans.’ 


At the same time, many argue that legal and reg- 
ulatory developments have eroded the incentive 
to sponsor DB plans because of the basic asym- 
metry mentioned earlier, and some argue that 
this erosion is significant enough to make DB 
plans non-viable.® 


In this context, court rulings have tended to in- 
creasingly restrict a sponsor's access to any 
pension fund surplus. In an important ruling in 
1994, the Supreme Court of Canada in Schmidt 
v. Air Products held that pension funds set up as 
pension trusts are subject to classic trust 


7. The deficits of DB plans can also create pressure to 
increase employee contributions or to reduce future 
benefits. 

8. Regulations pertaining to defined-benefit pension plans 
are also more complex, and likely more costly, than 
those governing other types of plans and effectively pose 
another disincentive to sponsoring these plans. 
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principles. As a consequence, if a defined-bene- 
fit pension plan is funded through a trust, then, 
practically speaking, the only way a firm could 
gain exclusive access to a surplus on plan wind- 
up was if it expressly reserved that right at the 
time the trust was set up.” If the pension plan 
was not a trust, however, the Court ruled that 
ownership of a surplus could be determined ac- 
cording to the principles of contract law.'° 


Another landmark ruling occurred in 2004, 
when the Supreme Court held in Monsanto that 
at the time of a partial windup of the plan On- 
tario pension legislation requires that a surplus 
must be partially distributed to the owners of 
the surplus.'! Many believe that this decision 
exacerbated the above-noted asymmetry for 
sponsors (Watson Wyatt Worldwide 2004). The 
decision allows for the possibility that a propor- 
tion of a surplus may have to be paid out to plan 
members and is therefore unavailable to the 
sponsor to reduce the chance that it may need to 
make additional contributions to the fund in 
the future. Furthermore, since most firms will 
have to reorganize their business operations at 
some future time, they would then face the 
prospect of a partial windup of their pension 
plans and a partial distribution of any surplus. ! 


Accounting rules for DB plans also tend to be 
much more complex than those for DC plans. 
While pension arrangements are typically “off- 
balance-sheet,” developments in pension 
funds can impart volatility to reported 


9. The Schmidt ruling held that sponsors could not unilat- 
erally revoke the trust in order to access a surplus unless 
the power to do so was expressly reserved from the start. 
In some cases, a sponsor could still potentially access a 
surplus by obtaining a sufficient level of member con- 
sent. Schmidt does not preclude a sponsor from taking a 
contribution holiday when the plan is in surplus. See 
Gillese (1996) for additional background information. 


10. Itshould be noted, however, that there is nothing to pre- 


vent any new DB plan from defining, in the trust agree- 
ment, who owns the surplus under what conditions. 

11. This ruling applies only to pension plans under 
Ontario’s jurisdiction, but a number of other provinces 
and the federal government have similar wording in 
their legislation. 

Note that the Monsanto decision does not address the 
issue of who is entitled to a surplus. It simply requires a 
partial distribution of the surplus upon partial windup. 
This would, of course, be contingent on there being a 
surplus at the time of the partial termination. 

12. It should be noted, however, that not every corporate 
reorganization would lead to a partial windup. This 
typically depends on a determination by the pension 
regulator. 
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corporate earnings and increase the perceived 
riskiness of the firm to financial market partici- 
pants, who then may discount the value of the 
firm. The larger the size of the pension plan rel- 
ative to the sponsoring firm, the greater this ef- 
fect tends to be. Companies must deal with 
ongoing changes to these rules, as well as a like- 
ly shift towards “fair value” accounting in com- 
ing years, which has the potential to amplify 
such effects. 


These developments have all reduced the incen- 
tives for many plan sponsors to make more 
than the minimum required contributions to 
their pension funds. The asymmetry of risks and 
rewards in the “pension deal” in Canada is in- 
creasingly seen as unacceptable from the view- 
point of sponsors. For an example, see the 
arguments put forth by the Certified General 
Accountants Association (2004). 


Factors influencing trends 


Concerns about the “DB pension deal” have 
been underlined in a recent survey of chief fi- 
nancial officers (CFOs) conducted by the Con- 
ference Board of Canada and Watson Wyatt 
Worldwide in early 2005 (Conference Board 
2005). The survey found considerable pessi- 
mism about the ultimate fate of DB plans, and 
this pessimism has actually increased since the 
first survey conducted a year earlier. For exam- 
ple, the proportion of CFOs who believe that 
there is a widespread problem that will persist 
for the next few years increased from 20 per cent 
in 2004 to 43 per cent in 2005. This survey re- 
flects the fact that employers have serious reser- 
vations about sponsoring DB plans. The trend 
in DB plans in Canada appears to be influenced 
mainly by the concerns of the sponsors. !° 


Benefits of DB Plans 


The establishment of a pension plan is not man- 
datory for Canadian employers. But most large 
employers consider some form of pension or 
retirement plan to be a valuable feature of a 


13. Itis important to note, however, that other forces can affect 
the mix of pension plans. These include a shift in workforce 
characteristics (Aaronson and Coronado 2005) and changes 
in regulatory and accounting standards. In the United King- 
dom for example, it appears that a shift to “fair value 
accounting” —which has amplified the effect of volatility in 
the pension funding position on corporate balance sheets— 
has been a a major contributing factor to the recent shift 
away from DB plans. 
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competitive compensation package. As a result, 
there are over 14,000 employer-sponsored pen- 
sion plans in Canada, covering just under 
5.5 million employees or 35 per cent of the 
total Canadian workforce. 


As mentioned, the largest proportion of plan 
members in Canada are currently covered by 
DB plans. To assess the types of reforms that 
will enhance financial system efficiency, it is 
useful to consider the unique characteristics 
that DB plans offer to employers, employees, 
and to financial markets. 


Employer perspective 


In a recent Canadian survey, sponsors were 
asked for their rationale in providing pension/ 
capital accumulation programs to their employ- 
ees (Hewitt Associates 2004). The number one 
answer, by a wide margin, was “to provide a 
competitive total compensation package.” Oth- 
er responses included “to attract and retain em- 
ployees” and to “enable employees to achieve 
an adequate retirement income so that they 
transition out of the workplace.” 


DB plans have traditionally been viewed as a 
way to attract and keep high-quality employees 
because they provide certainty about retirement 
income. In essence, the employer is offering to 
insulate the retirement income of employees 
against the volatility of financial markets and 
“longevity risk.” It is important to note that the 
longevity risk assumed by the employer is less 
than the sum of the individual risks to the em- 
ployees, because the employer is in a position to 
effectively “pool” this risk in the DB plan. 


On the other hand, DB plans can add to work- 
force inflexibility by making it more difficult or 
costly to lay off older or long-standing employ- 
ees who have become redundant. !4 


Employee perspective 


The pension literature has generally shown that, 
from an employee’s perspective, attitude to risk 
is an important dimension in assessing the in- 
trinsic value of various types of pension plans. 
Risk-averse workers will typically prefer DB 

plans because they offer a stream of retirement 


14. Because the benefit accruals in many DB plans (for 
example, career-average plans) are concentrated in the 
last few years of employment, when mid-career employ- 
ees are laid off, the “optics” can be difficult. 


income guaranteed by the sponsor. Thus, em- 
ployees do not have to face the investment risk 
of managing their own retirement account, and 
their retirement income is secure even if they 
live beyond a normal life expectancy. 


That said, workers who plan to change jobs tend 
to prefer DC plans, which are more portable be- 
cause benefits accrue more evenly over a career 
than is the case for DB plans. 


Investor role 


The pension funds associated with DB plans 
play an important role in the financial system: 
that of institutional investor. Because DB plans 
in Canada tend to be sponsored by large organi- 
zations—corporations and public sector enti- 
ties—they result in large pools of capital to 
invest in stocks, bonds, and short-term instru- 
ments. These pension funds provide a stable 
source of long-term capital for the economy and 
contribute to financial market liquidity. Fur- 
thermore, they have the sophistication and 
long-term perspective to invest in “alternative 
asset classes,” such as infrastructure projects 
(Tuer and Woodman 2005), involving complex 
analysis and very long time horizons. 


A Conceptual Framework 


Before discussing possible solutions to the 
problems facing DB plans, it is useful to consid- 
er the conceptual underpinnings of these plans. 


In principle, any sponsored pension plan is a 
contract between a firm and its workers. Con- 
ceptually, the sponsor is the residual risk-taker 
for the pension plan. Residual risk is the risk 
that ex post outcomes differ from those as- 
sumed ex ante. 


The benefits purchased with the pension contri- 
butions, whether paid by the firm or by work- 
ers, represent future income earned by the wor- 
kers as part of a competitive total compensation 
package. Total compensation includes current 
wages and benefits in addition to deferred 
benefits provided by the pension plan, and is 


15. Large pools of defined-contribution funds, as exempli- 
fied by the Teachers Insurance and Annuity-College 
Retirement Equities Fund (TIAA-CREF) in the United 
States, can provide some of the financial efficiency gains 
currently provided by DB funds in Canada. But, ulti- 
mately, the investment mix of pooled DC plans reflects 
the preferences of individual investors, who tend to be 
relatively risk averse. 
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set competitively by market forces beyond the 
control of the individual firm. The sponsor 
accumulates and invests contributions and 
promises a future benefit to workers, as plan 
members, such that the ex ante final expected 
value of the pension benefits is equal to the 
final expected value of the assets bought with 
contributions. 


Defined-benefit pension plans are unique in 
that their sponsors guarantee that ex ante ex- 
pected benefits will, in fact, be paid ex post. This 
means that sponsors assume residual pension 
risk; namely, the risk that the assets accumulat- 
ed with pension contributions will not match 
promised benefits. Examples of such outcomes 
include economic and financial developments 
that preclude the delivery of the asset returns ex- 
pected in the ex ante calculation, or plan mem- 
bers, in aggregate, living longer than was 
anticipated at the time contributions were set. 
By taking on residual pension risk, the sponsor 
is assuming responsibility for the difference be- 
tween the promised benefits and the ex post val- 
ue of the pension fund. In effect, the sponsor 
owns both residual pension risk and the out- 
comes of that risk, which materialize in the 
form of a deficit or a surplus. 


The sponsor's role in a defined-benefit pension 
plan is particularly demanding, since such plans 
tend to be dynamically unstable. This is because 
the funding shortfalls that result from a period 
of low returns accumulate at a compounded 
rate over time. Similarly, an extended period of 
high returns can lead to runaway surpluses. !° 


Thus, to maintain stability between pension 
fund liabilities and assets, the sponsor must ac- 
tively manage the funding situation of the DB 
plan by repeatedly injecting funds should there 
be a deficit, or withdrawing funds (or stopping 
contributions) should there be a surplus. The 
more frequently such injections and withdrawals 


16. The runaway nature of deficits and surpluses results 
from two fundamental characteristics of financial-asset 
accumulation. First, the future expected return on an 
asset is independent of past returns. For example, 
observing 20 consecutive heads in a series of coin flips 
does not increase the probability that the next flip will 
be tails. Second, an event today will have a greater 
impact on the final value of an investment than will an 
equivalently sized event in the future, because of com- 
pounding. There will inevitably be a “string” of positive 
Or negative returns that will lead to instability in the 
funding position. 
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are allowed to happen, the closer the value of 
fund assets will be to those of fund liabilities. 
The sponsor must actively manage the pension 
fund to keep it dynamically stable, because, ex 
post, assets and liabilities will differ from those 
assumed ex ante, and these deviations will grow 
at a compound rate if not counteracted contin- 
ually. 


This analysis highlights some implications for 
the regulation of defined-benefit pension plans. 


First, sponsors must be able to continually 
make injections to and withdrawals from the 
pension fund so that it remains in balance with 
promised pension liabilities. Impediments that 
reduce the incentive to inject funds—such as 
ambiguous ownership of the pension fund sur- 
plus—effectively reduce this flexibility. !7 


Second, negotiations concerning pension bene- 
fits and contributions are economically feasible 
only in a forward-looking context where prop- 
erty rights have not yet been implicitly assigned. 
In particular, once the ownership of residual 
risk has been determined, it is not appropriate 
to reassign the outcomes of that risk through 
negotiation. For example, if the sponsor tries to 
make workers pay for past outcomes that have 
resulted in a current deficit (for example, by re- 
ducing current salaries), workers will tend to 
leave the firm to work for a competitor that of- 
fers the market-determined competitive com- 
pensation package. If workers try to capture the 
value of a current surplus when it is not clear 
that they own it, the sponsor could be motivated 
to underfund the pension fund, potentially put- 
ting the workers’ benefits at risk. 


The Focus of Reform 


The conceptual framework presented above 
highlights two fundamental problems with 
defined-benefit plans as they now exist. 


First is ambiguity about who owns a pension 
fund surplus. This ambiguity reduces the 


17. It should be noted that pension regulators have rules 
that contribute to keeping pension plans stable. They 
require plans reporting solvency deficits to make contri- 
butions to eliminate them over five years. In addition, 
under the Income Tax Act, sponsors cannot make contri- 
butions when plans report a surplus in excess of 10 per 
cent. Although helpful from a stability perspective, these 
tules reduce the flexibility that sponsors have to opti- 
mally manage pension funding. 


incentive for sponsors to fully fund defined- 
benefit pension plans. Second is the heightened 
risk of insolvency that plan members face when 
defined-benefit pension plans are chronically 
underfunded, which is amplified by the first 
problem. !8 


Pension reform would be most effective if it fo- 
cused on providing sponsors with the flexibility 
they need to actively maintain a balance be- 
tween the final value of the pension fund and 
the final value of promised benefits. One way of 
achieving the needed flexibility would be to 
clarify the sponsors’ ownership rights to the 
pension fund surplus. Some have suggested that 
this mi ight require changes in the legal frame- 
work. ! 


Giving the sponsor unambiguous ownership 
of the surplus would encourage sponsors to 
maintain surpluses in their pension funds, 
which would help eliminate the risk of sponsor 
insolvency. In addition, tax distortions that 
discourage the maintenance of a reasonable sur- 
plus in the pension fund could be removed, and 
other existing disincentives to maintaining sig- 
nificant surpluses could be eliminated. These 
surpluses would then act as a buffer against 
unanticipated negative shocks to pension assets 
(or positive shocks to liabilities) at a time when 
it was not convenient for the sponsor to make 
an immediate injection into the pension fund 
to offset the shock.?° 


In such a system, it would be important to pro- 
tect workers from very big shocks by insisting 
that a sponsor make an immediate injection of 
funds if the value of pension assets relative to 
the value of pension liabilities fell below some 
critical value—for example, a pension fund with 


18. The risk is that the sponsor will become insolvent at a 
time when there is a pension fund deficit, leaving plan 
members with less-than-promised benefits. 

19. For example, the Association of Canadian Pension Man- 
agers in a recent study (ACPM 2005), suggested that the 
ambiguity regarding surplus ownership that stems from 
current pension trust law could be resolved by the pas- 
sage of legislation that would bring pension plans out 
from under trust law, making contract law supreme. The 
study also explores a number of other reform options. 

20. Other possible ways of mitigating insolvency risk are 
pension insurance funds and pension collectives. Both 
approaches suffer from the presence of moral hazard, 
where it is in the interest of the sponsor to inappropri- 
ately transfer pension liabilities to either the insurance 
fund or the collective. 
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a value less than 95 per cent of pension liabili- 
ties. 


It would also be important to eliminate all sig- 
nificant disincentives for the sponsor to main- 
tain a surplus. One large disincentive is the 
opportunity cost borne by the sponsor when 
putting its scarce capital in the pension fund in 
the form of a surplus. One solution might be for 
the sponsor to be paid an annual return on sur- 
plus pension funds, most simply set to equal 
the average return on the pension fund itself. 


Conclusion 


The future of defined-benefit pension plans in 
Canada is an important public policy issue. The 
choices that savers make should ultimately de- 
termine the appropriate mix of pension plan 
types in the economy. But governments should 
review current pension legislation and regula- 
tions to ensure that they remain appropriate 
and do not create disincentives to the provision 
of one particular type of plan. Such initiatives 
are now under way. 
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The Use of Microdata to Assess Risks 
in the Non-Financial Corporate Sector 


Meyer Aaron and Dylan Hogg 


he objective of this report is to assess 

the use of individual-firm data (hence- 

forth microdata) for the surveillance of 

risks in the non-financial corporate sec- 
tor. The financial health of Canadian public 
non-financial companies (PNFCs) is important 
for financial system stability. Corporate loans, 
bonds, and equities make up a large part of the 
asset holdings of banks, insurance companies, 
and households (through pension plans and 
mutual funds). Hence, a rash of corporate fail- 
ures could have widespread effects on the econ- 
omy by eroding the capital of financial institu- 
tions and the wealth of households. 


The analysis of financial accounts data is one 
way to assess corporate financial health. There is 
a large body of literature linking corporate fi- 
nancial health to three broad categories of 
financial ratios: profitability, liquidity, and 
leverage (Altman 1983; Scott 1981; Ohlson 
1980; Bunn and Redwood 2003; and Vlieghe 
2001). The following ratios from the above cat- 
egories of financial ratios are selected to assess 
financial health: leverage, which is the ratio of 
total assets to total equity; current ratio, a mea- 
sure of liquidity, is the ratio of current assets to 
current liabilities; and net profit margin, a mea- 
sure of profitability, is the ratio of net income to 
total revenue. 


This analysis of the financial health of PNFCs 
can be conducted with either aggregated data or 
microdata.” To date, aggregated data have been 
used most often because these data are easier to 
obtain. There are, however, anumber of reasons 
to use microdata. Aggregated measures mask in- 
formation about the underlying distributions, 


1. These ratios are commonly used in accounting-based 
models of corporate financial health. 

2. The December 2004 Financial System Review (pp. 5-7) 
highlighted an analysis of corporate financial struc- 
ture using aggregated data. 


whereas microdata can provide information 
about the “vulnerable tails” that are thought to 
be relevant for the analysis of financial stability 
(Benito and Vlieghe 2000). This masking is il- 
lustrated using the three ratios studied here. 


Chart 1 shows part of the histogram for the in- 
verse of the leverage ratio, the current ratio, and 
the net profit margin for the corporate sample 
used in this report.> Vertical lines showing the 
ratio values calculated from the aggregated data 
for the same dataset are also included for com- 
parison.4 


The histograms reveal that the distributions for 
all three ratios are highly skewed (asymmetri- 
cal) and exhibit a large degree of kurtosis (fat 
tails). Note that the single value calculated for 
each ratio from the aggregated data masks the 
distributional information provided by the 
microdata. 


Another reason to use microdata is the flexibili- 
ty in the way that results can be combined to in- 
vestigate a point of economic significance. In 
this case, microdata allow the calculation of the 
leverage ratio at the level of the individual com- 
pany. Then, if company size is thought to be rel- 
evant for financial stability, the individual 
leverage values can be combined using asset 
weights. On the other hand, if debt or employ- 
ment is of interest, then this analysis could be 
done using weights that emphasize the amount 
of debt or number of employees associated with 
each company in the sample. Hence, microdata 
allow the construction of various financial 


3. The inverse of the leverage ratio is used here to pro- 
vide a continuous ordering of companies, given that 
some of them have negative equity. 

4. The ratios for the aggregated data are calculated by 
summing the numerator and denominator for all 
companies in the sample prior to calculation of the 
ratio. 
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health measures, depending upon the issue 
under consideration. 


This report focuses on using financial account- 
ing microdata at the company level to assess 
corporate financial health. In particular, we 
construct a microdata indicator using the “vul- 
nerable tails” of the distributions for certain fi- 
nancial ratios. A preliminary comparison of this 
microdata indicator with other commonly used 
measures of financial vulnerability (bond 
spreads, ratings action, and leverage calculated 
from aggregated national accounts) shows that 
it is a good tool for assessing risks to financial 
stability in the non-financial corporate sector. 


Using Microdata 


The corporate data are from the Financial Post's 
database on public companies. It contains 
about 1,200 Canadian public companies from 
which a sample ranging from 106 to 1,191 com- 
panies was compiled annually for the period 
from 1994 to 2004.° Companies indexed as fi- 
nancial companies were deleted from the sam- 
ple. The assets covered in our sample represent, 
on average, 54 per cent of the total assets of 
non-financial corporations as reported in Statis- 
tics Canada’s National Balance Sheet releases 
(ranging from 6 per cent to 68 per cent over the 
sample period). 


The microdata indicator 


Generally, increasing leverage, decreasing li- 
quidity, and decreasing profitability are thought 
to increase corporate vulnerability. However, 
the interaction among these measures is also 
important.° Hence, an indicator based on the 
microdata is constructed using the “vulnerable 
tails” of the distributions for each of the three 
financial ratios. 


The construction of the indicator is straightfor- 
ward. A threshold is chosen for each of the le- 

verage ratio, the current ratio, and the net profit 
margin to define the “vulnerable tail” of the dis- 
tribution for that ratio. In this case, the thresholds 


5. The sample size of 106 companies was for 1994. The 
other years ranged between 675 and 1,191 compa- 
nies. Excluding 1994 from the study did not change 
the conclusions reported here. 

6. For example, high leverage by itself may not be a 
cause for concern if liquidity and profitability are 
high. 
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Chart 1 Distribution of Ratios (2004) 
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are set at the average level of the 50th percentile 
over the entire sample period.’ A company is 
considered to be in the vulnerable tail of the dis- 
tribution for a ratio if the value for that ratio for 
that company is “worse” than the value for the 
50th-percentile threshold chosen here. Compa- 
nies that appear in the vulnerable tails of all 
three ratios are identified, and the indicator is 
calculated as a percentage of the total sample as- 
sets held by these companies.® A higher value 
indicates higher vulnerability for the sample as 
a whole. 


The choice of the thresholds used to define the 
vulnerable tails is arbitrary, since there is no the- 
oretical framework to determine these a priori. 
Sensitivity analysis showed that the indicator 
was relatively robust to the choice of thresholds 
ranging from the 25th to the 75th percentile for 
each ratio. 


For the purpose of financial system surveillance, 
it is useful to have an indicator with leading 
properties: the signal from the indicator antici- 
pates vulnerability concerns. Here, the leading- 
indicator properties of this microdata indicator 
are evaluated using its correlation, one year 
ahead, with two financial-stress indicators of in- 
terest: bank gross impaired business loans and 
corporate bond defaults. !° It is also compared 
with other commonly used measures of corpo- 
rate health: bond spreads (BBB over AA), ratings 
action (downgrades as a percentage of ratings 
actions), and the leverage ratio calculated from 
the Quarterly Financial Statistics for non-financial 
companies published by Statistics Canada (QFS 
leverage). Bond spreads reflect the additional 
return required by investors to compensate for 
the increased default risk of BBB-rated bonds 


7. The 50th-percentile thresholds were: inverse leverage 
less than 0.606; current ratio less than 1.6; net profit 
margin less than 0.1 per cent. 

8. Although only the asset-based indicator is discussed 
here, indicators were constructed for each ratio and 
combinations of ratios on the basis of the percentage 
of debt and the percentage of companies in the tails, 
with similar conclusions. 

9. The choice of thresholds did affect the level of the 
indicator and the width of the peaks. 

10. Correlation is a measure of the similarity in how two 
series move together. Here, we mean the correlation 
between the value of the microdata indicator in one 
period with the financial-stress indicator in the next 
period. A high degree of correlation is evidence that 
the microdata indicator has some leading informa- 
tion about financial stress. 


compared with the less-risky AA-rated bonds. 
Therefore, widening bond spreads reflect a 
higher risk of default and corporate vulnerability. 
Similarly, a rise in downgrades (changing the 
rating of a bond to a lower quality) as a percent- 
age of ratings actions, is also taken as an indica- 
tor of increasing corporate vulnerability. 


A comparison of these indicators is shown in 
Chart 2. The associated correlations are present- 
ed in Table 1. This preliminary analysis shows 
that the microdata indicator appears to lead 
banks’ gross impaired business loans and cor- 
porate bond defaults by one year. Over the sam- 
ple period, increases in the indicator in one 
period are generally followed by increases in 
impaired business loans and corporate bond 
defaults in the following period. The microdata 
indicator performed better than bond spreads 
in anticipating gross impaired business loans 
one period ahead. It appears to outperform the 
indicator from ratings actions, and the indicator 
using QFS leverage in anticipating both bank 
gross impaired loans and bond defaults one pe- 
riod ahead.!! Note, however, that this is largely 
a qualitative assessment, since the limited num- 
ber of yearly observations in this data set does 
not permit a more rigorous test. 


Sector analysis 


A further refinement is to extend the analysis to 
the sector level for PNFCs. 


For this purpose, the companies identified as 
being in the vulnerable tails of all three finan- 
cial ratios (as above) are categorized into eight 
sectors: consumer, energy, health care, industri- 
als, information technology, materials, telecom, 
and utilities. The microdata indicator for a sec- 
tor is calculated as the percentage of that sector's 
assets held by the companies from that sector 
that are found in the vulnerable tails of all three 
ratios. 


11. There is some overlap of the information contained 
in these indicators. The microdata indicator has a 
correlation of 0.65 and 0.54 with the bond spreads and 
ratings actions, respectively. Note also that the micro- 
data indicator is using information from three finan- 
cial ratios, whereas the QFS leverage uses information 
from only a single ratio. Ideally, a proper comparison 
would require an aggregate index that uses informa- 
tion from aggregated QFS data for the other ratios as 
well. 
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Chart 2 Indicators of Financial Health 
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Table 1 


Correlation Coefficients for Indicators* 


Microdata} Bond | Downgrades as QFS 
indicator | spreads | a percentage of | leverage 
(BBB-AA) | ratings actions 


Corporate bond 
defaults as a 
percentage of bonds 
outstanding 


* T-1 refers to the indicator one year in the past. 
Sources: Moody's, OSFI, Bank of Canada, Financial Post, Statistics Canada, 
and authors’ calculations 
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Chart 3 Sector Analysis 
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Chart 3 shows the relationship between the per- 
centage of a sector’s assets represented in the 
vulnerable tails and bond defaults for that 
sector. !? For the telecom, energy, health care, 
and utilities sectors, the representation of the 
sector in the tails increases prior to a rise in 
bond defaults in these sectors. The results were 
less promising for the consumer and industrial 
sectors. 


Nevertheless, this type of analysis has the poten- 
tial to be of use to regulators of financial institu- 
tions who monitor sectoral exposures for these 
intermediaries. 


Conclusion 


This report has focused on the ways that micro- 
data can be used for the surveillance of poten- 
tial risks to the financial system originating 
from PNFCs. 


Microdata analysis can augment analysis based 
on aggregated data by utilizing the information 
about the underlying distributions of vulnera- 
bility measures. Microdata also allow flexibility 
in the way that information can be combined to 
emphasize a point of economic significance. As 
such, this type of analysis could prove to be a 
useful addition to the other tools currently 
available for assessing financial stability. 


The type of analyses presented here can be used 
for the surveillance of financial stability on a 
regular basis. At the moment, this is being done 
annually. However, given that public compa- 
nies report quarterly, the analysis could be up- 
dated more frequently. One concern with 
financial data is the three- to six-month delay 
between a company’s year-end and the avail- 
ability of the data for analysis. This delay may 
largely mitigate the value of the leading-indictor 
properties described above. 


Further work is required to refine the microdata 
indicators. For instance, a data set for a longer 
time period is being constructed to allow a 
more rigorous investigation of the statistical 
properties of the microdata indicator. A company- 
level study using panel data will also be con- 
ducted to extend this line of research by investi- 
gating the relationship between corporate 
financial health and macroeconomic factors 
such as output growth. 


12. Data on bond defaults were not available for the 
materials and information technology sectors. 
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Introduction 


he financial system and all of its various 

components (institutions, markets, and 

clearing and settlement systems) are sup- 

ported by a set of arrangements, including 
government policies, that influence its structure and 
facilitate its operation. Taken together, these ar- 
rangements form the financial system’s infrastruc- 
ture. Experience has demonstrated that a key 
determinant of a robust financial system is the ex- 
tent to which it is underpinned by a solid, well- 
developed infrastructure. This section of the Review 
highlights work in this area, including that related 
to relevant policy developments. 


The stability of the financial system has tradi- 
tionally been a vital concern of central banks. In 
fact, some were created for the express purpose 
of maintaining financial stability. The Bank of 
Canada has a long history of promoting finan- 
cial stability and, in recent years, has joined the 
ranks of central banks that have intensified their 
efforts in this area. Assessing the evolution of 
the risks associated with financial instability is 
no simple matter, since the financial system has 
become much more complex and integrated, 
both nationally and internationally, in the wake 
of the policy liberalization and financial inno- 
vations that have marked recent decades. This 
challenge is magnified by the fact that no well- 
tested theory or empirical models currently exist 
to guide central banks when they are making 
decisions on issues related to financial stability. 
Given this context, researchers and analysts 
have advanced the so-called macroprudential 
approach. In “Analyzing the Evolution of Fi- 
nancial Instability Risk,” Céline Gauthier and 
Pierre St-Amant briefly describe this approach 
and explain to what extent it provides a useful 
analytical framework for assessing the evolution 
of the risks associated with financial instability. 
The authors conclude that this methodology 
must be supplemented by theoretical and 
empirical models that allow systemic risk to 
be identified and its evolution to be better 


understood. They also review several studies 
that may provide paths for future research. 


A well-functioning large-value payment system 
is an integral component of any advanced fi- 
nancial system. It provides the necessary elec- 
tronic infrastructure to facilitate transfers of 
funds among participating financial institutions 
to discharge large-value payment obligations. 
Safety and efficiency are the primary public policy 
objectives in the design and implementation of 
these systems. But, given the different types of 
inherent risks and costs involved, multiple 
trade-offs between safety and efficiency can be 
identified within each system. In “Simulation 
Analysis: A Tool for Examining the Balance be- 
tween Safety and Efficiency in Canada’s Large 
Value Transfer System,” Neville Arjani focuses 
on one such fundamental trade-off—that be- 
tween settlement delay and intraday liquidity— 
with specific application to Canada’s Large Val- 
ue Transfer System (LVTS). In particular, the ar- 
ticle illustrates how simulation techniques 
developed at the Bank of Finland can be used to 
evaluate this trade-off. The author concludes 
that a trade-off does exist in the LVIS between 
settlement delay and intraday liquidity and that 
this trade-off could potentially be improved 
with the introduction of a complex queue- 
release algorithm in the central queue. The au- 
thor also highlights the caveats of this analysis 
and offers some ideas for future research. 
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Analyzing the Evolution of Financial 


Instability Risk 


Céline Gauthier and Pierre St-Amant 


he stability of the financial system! 

has always been important to central 

banks. Indeed, some central banks 

were created for the express Purpose of 
preserving financial system stability. Interest in 
this area was heightened by several episodes of 
pronounced stress on financial systems between 
1990 and 2000 (the Asian crisis, the Long-Term 
Capital Management affair, the boom and bust 
in technology stocks, etc.). These events re- 
vealed that the inflation-control policies adopted 
by many central banks were not sufficient to 
guarantee the stability of the financial system, 
even though they did contribute to it. 


In addition to having an inflation-control policy, 
the Bank of Canada contributes to financial 
stability in several ways. It provides liquidity to 
financial institutions under normal and excep- 
tional circumstances. It advises the federal 
government on policies related to the financial 
system. It oversees Canada’s major clearing and 
settlement systems. It offers banking services to 
those who operate and use these systems. It col- 
laborates with other national and international 
bodies that promote financial stability. Finally, 
it analyzes the evolution of risks likely to under- 
mine this stability (systemic risk). This paper ex- 
amines this final contribution. 


The analysis of systemic risk yields valuable in- 
formation for all activities aimed at promoting 
financial stability. For example, the Bank must 


1. The financial system consists of financial institutions, 
financial markets, and clearing and settlement sys- 
tems. This system is unstable if impediments to its 
good functioning are likely to result in a significant 
decline in real GDP. Otherwise, it is considered to be 
stable. 

2. The U.S. Federal Reserve System was created in 1913 
in response to the panic selling that shook the U.S. 
financial system in 1907 (Ferguson 2002). 


have a thorough understanding of the state of 
the financial system if it is called upon to inject 
liquidity into this system in the event of an ex- 
ceptionally serious problem. The results are 
shared with other organizations involved in 
promoting stability in the financial system (pru- 
dential authorities) and with the general public, 
primarily through the Financial System Review.> 
The Bank's intent is for this information to con- 
tribute to both the better functioning of finan- 
cial markets and to improved policy design. 
Finally, the Bank’s analysis of systemic risk pro- 
vides invaluable information for the conduct of 
monetary policy, given that financial instability 
tends to depress global demand and make a 
monetary policy response necessary.” 


Assessing the evolution of risks that undercut fi- 
nancial instability is no simple matter, since the 
financial system has become much more com- 
plex and integrated, both nationally and inter- 
nationally, in the wake of the policy liberali- 
zation and financial innovations that marked 
recent decades (Freedman and Goodlet 2002; 
Freedman and Engert 2003; Houben, Kakes, and 
Schinasi 2004). The challenge is magnified by 
the fact that there is currently no acknowledged 
theory or empirical model to guide central 


3. The Bank of Canada’s principal partners in promoting 
financial stability in Canada are the federal Depart- 
ment of Finance, the Office of the Superintendent of 
Financial Institutions, and the Canada Deposit Insur- 
ance Corporation. The mandates of central banks in 
this matter vary from one country to another. Healey 
(2001) and Oosterloo and de Haan (2004) describe 
these differences. 

4. Some authors (Borio and White 2004) contend that 
monetary authorities should tighten monetary policy 
when a speculative bubble develops that could cause 
financial instability. Laidler (2004) offers a different 
point of view on the subject. Selody and Wilkins 
(2004) address this debate in the Canadian context. 
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banks in the matter. It is in this context that re- 
searchers and analysts, especially those at the 
Bank for International Settlements (BIS) 
(Crockett 2000; Borio 2003), have proposed 
the macroprudential approach. 


In this article, we briefly describe this approach 
and evaluate to what extent it can guide the 
analysis of risk. We conclude that the macro- 
prudential approach provides a useful analytical 
framework, but that it needs to be supplemented 
by theoretical and empirical models that allow 
systemic risk to be identified and better under- 
stood. We also review work that we believe may 
be able to furnish such models. Much remains 
to be done in this field, and research needs to be 
ongoing. We conclude by proposing several 
avenues of future research. 


The Macroprudential 
Approach 


The term “macroprudential approach” was ini- 
tially used to describe analysis that encompasses 
the entire financial system, rather than focus- 
sing on a particular element. In the early 2000s, 
economists at the BIS proposed this approach as 
a policy guide for authorities promoting finan- 
cial stability (Crockett 2000; Borio 2003). The 
concept was taken up by many central banks, as 
well as by economists at international financial 
institutions (Tumpel Gugerell 2002; Selialia 2003; 
Hoenig 2004; Houben, Kakes, and Schinasi 2004; 
Gjedrem 2005). 


Economists who advocate the macroprudential 
approach contrast it with the microprudential 
approach, which concentrates on individual 
contracts and organizations and, ultimately, 
strives to protect investors and depositors. The 
microprudential approach attempts to accom- 
plish this by limiting the individual risks to 
which certain specific agents are exposed. It 
treats systemic risk as exogenous, in the sense 
that it does not depend on the reactions of fi- 
nancial agents. In this framework, the correla- 
tion in the activities of individual agents is not 
considered, and systemic risk is simply the sum 
of individual risks. Consequently, in its most 
extreme form, the microprudential approach 
considers the soundness of institutions taken 
individually to be both necessary and sufficient 
for the stability of the system. 
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The macroprudential approach treats the finan- 
cial system as a whole, and its ultimate goal is to 
limit systemic risk. It recognizes the endoge- 
nous nature of systemic risk, which may be 
caused by the actions of financial-system stake- 
holders. For example, strategic decisions made 
by banks, including the decision to increase the 
share of an asset in their portfolios, can contri- 
bute to systemic risk. The correlation between 
decisions made by individual agents thus plays 
a key role in the evolution of risks. Decisions 
that appear innocuous when taken individually 
may, in fact, represent a threat to the financial 
system if they are taken by many agents. Thus, 
the fact that a single, medium-sized bank de- 
cides to increase the proportion of mortgage 
loans in overall loans may not increase systemic 
risk. But, if all banks simultaneously do the 
same, systemic risk may be exacerbated. The en- 
tire financial system is now exposed to a less- 
diversified risk. Moreover, the greater supply of 
mortgage credit implied by such a shift could 
trigger a real estate bubble. The eventual burst- 
ing of this bubble could cause hardship to eco- 
nomic agents through an erosion in the value of 
their real-estate holdings, as well as to those 
who provide the mortgage credit. We have cho- 
sen to illustrate this principle with mortgage 
credit, but systemic risk can also result from de- 
cisions taken in other areas of the financial sys- 
tem. Authorities who focus on the decisions of 
individual financial agents without accounting 
for the correlations between these decisions 
may be ignoring a very important source of sys- 
temic risk. The macroprudential approach to 
risk assessment imposes this accounting. 


In practice, policy-makers often draw on both 
the micro- and macroprudential approaches. 
Consequently, in its role as lender of last resort, 
the Bank of Canada can provide liquidity to a 
bank that it deems healthy, but that is experi- 
encing temporary liquidity problems. The goal 
is to protect economic agents from the conse- 
quences of market failure arising from a lack of 
information. Under the same policy, however, 
the Bank may inject liquidity into the entire fi- 
nancial system if it considers that such a mea- 
sure might avert a significant systemic risk. In 
this case, the stability of the financial system is 
the primary concern. 


5. Daniel, Engert, and Maclean (2004-05) describe the 
Bank of Canada’s lender-of-last-resort policy. 
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According to Borio (2003), the macropruden- 
tial approach implies that supervision and pru- 
dential standards are tailored to account for the 
marginal contribution of an institution to sys- 
tem-wide risk. This may have significant impli- 
cations for prudential authorities; for example, 
in relaxing the surveillance of agents that are 
deemed to pose little, if any, risk to the stability 
of the financial system and in intensifying the 
scrutiny of those more likely to have a systemic 
impact. In practice, the breadth and complexity 
of the financial system means that it would not 
be feasible to expect the authorities to be able to 
analyze each of its elements in detail. Given this 
constraint, it seems more appropriate that they 
focus their efforts on those parts of the system 
considered to represent a heightened threat. 
Consequently, the macroprudential approach 
results in a more efficient use of resources for 
authorities seeking to limit systemic risk. 


Nevertheless, it is important to bear in mind 
that there is currently no theoretical model or 
proven empirical model that establishes clear 
cause-and-effect relationships between the ac- 
tions of participants in the financial system and 
any impact on its stability.° For the time being, 
the macroprudential approach is, instead, a col- 
lection of concepts that can point researchers 
towards the elements of a sound theory, which 
should both embrace and inform the intuition 
of decision makers as to which variables are key 
to defending financial stability. 


Current Avenues of Research 
for Improving Analysis 


In this section, we present several lines of cur- 
rent research at the Bank involving potentially 
useful models for overseeing and analyzing risk 
in the financial system. 


The first is the contingent-claims approach 
(CCA), which proposes a method of measuring 
the evolution of risk in various sectors of the 


6. Data problems are often an obstacle to the elabora- 
tion of solid empirical models. For example, owing to 
the absence of adequate data for some countries, 
Borio and Lowe (2002) were unable to integrate the 
price of real estate assets into their multi-country 
empirical models. 


economy, as well as the transmission of risk be- 
tween sectors. Next, are some approaches to the 
structural modelling of links between the real 
economy and the financial system. 


The contingent-claims approach 


The macroprudential approach recognizes the 
importance of shared exposure to certain shocks 
in the determination of systemic risk. The 
contingent-claims approach is a promising 
technique for accounting for these common 
exposures. 


The CCA uses options-price valuation tech- 
niques to estimate a firm’s risk of default based 
on the value and volatility of its capital stock 
and on the evolution of the book value of its 
debt.’ The greater the volatility of its stock, the 
greater is the probability that the value of the 
firm's assets will fall below the value of its debt, 
and thus the greater is the probability that the 
firm will fail.® 


Recently, Gray, Merton, and Bodie (2003) pro- 
posed a generalization of the CCA for the assess- 
ment of risk in different sectors of the economy 
(non-financial firms, banks, etc.).? They apply 

the CCA to a sector, rather than to an individual 
firm, by summing the market capitalization and 
debt load of each firm in the sector. The correla- 
tion between the yields on individual securities, 
which arises largely from the exposures shared 

by the issuers, is thus accounted for in the 


7. An option is a derivative whose value depends on the 
evolution of the price of the underlying asset. Merton 
(1973) was the first to conceptualize a firm’s stock as 
analogous to a call option on its assets, with the value 
of the firm’s debt being equivalent to the option’s 
strike price. Thus, a stock is worth nothing if the value 
of the firm’s assets is below the value of its debt (the 
option is “out of the money”). Otherwise, the value 
of the option is equal to the difference between the 
value of the assets and the value of the debt (it is, 
thus, “in the money”). 

8. Tudela and Young (2003) demonstrate that the CCA 
possesses the properties of an advanced indicator of 
the financial health of firms, beyond the information 
contained in their financial balance sheets. 

9. See van den End and Tabbae (2005) and Gapen et al. 
(2004) for recent applications of this approach. 
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calculation of the volatility of the sectoral aggre- 
gate.!° All other things being equal, the greater 
the shared exposure of firms, the greater is the 
volatility (approximated by the variance) of the 
sector's market capitalization, and thus the 
greater the sectoral risk identified by the CCA. 


This framework also allows at least a partial 
evaluation of the transmission of risk from one 
sector to another via the links between the vari- 
ous sectors’ financial balances. Researchers at 
the Bank of Canada currently apply this method 
to various subsectors of the non-financial sector 
and to banking. Our goal is to generate a useful 
measure of the evolution of risk in particular 
business sectors over time. Furthermore, sec- 
toral analysis allows us to examine the share of 
the risk confronting banks that stems from their 
exposure to these various subsectors. The CCA is 
open to a wide variety of applications. For ex- 
ample, van den End and Tabbae (2005) apply 
this methodology to the household and pen- 
sion fund sectors. 


Modelling the links between the 
real economy and the financial 
system 


Since risk is usually deemed systemic if it has 
potentially serious consequences for the real 
economy, and since the financial cycle and the 
business cycle are intimately linked, the macro- 
prudential approach implies that it is necessary 
to better understand the links between the fi- 
nancial system and the real economy. 


In light of the partial endogeneity of systemic 
risk, one approach currently being explored at 
the Bank and elsewhere consists of using vari- 
ous specifications and econometric models to 
estimate dynamic linkages between certain 
measures of the health of banks (e.g., yields, or 
provisions for loan losses) and various indica- 
tors of the macroeconomic and financial situa- 
tion in Canada (GDP growth, interest rate 


10. Lehar (2005) takes a somewhat different approach. 
He approximates the risk to a country’s entire bank- 
ing sector using the median of the covariance 
between the market values of the banks’ assets gener- 
ated by applying the CCA to individual banks. He 
then employs the idea that, under certain conditions, 
the total risk of a portfolio converges to the mean 
covariance (or the mean shared exposures) between 
the yields of the securities in the portfolio. 
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levels, stock prices, etc.).'! Since Canada is a 
small, open economy, the incorporation of fac- 
tors such as commodity prices, U.S. interest 
rates, and U.S. growth rates as exogenous vari- 
ables in models of the Canadian economy im- 
proves their specification. Such an approach 
allows the responses of the economy and of 
Canadian banks to exogenous shocks to be sim- 
ulated. For example, the impact on Canadian 
banks of a significant slowdown in the U.S. 
economy and/or a sharp drop in commodity 
prices can be estimated. This approach is severe- 
ly limited by the high degree of imprecision of 
econometric estimates as soon as the number of 
endogenous variables exceeds four or five. 


Another econometric approach consists of esti- 
mating long-term relationships between real 
variables and certain key financial variables. Es- 
timates of these relationships, provided they are 
stable, allow the identification of adjustments 
that could bring the economy into equilibri- 
um. 


Considerable effort is also devoted to building 
dynamic general-equilibrium models that in- 
corporate financial frictions. Specific attention 
has been paid to linkages between real-estate 
prices and the business cycle (Iacoviello 2005; 
Aoki, Proudman, and Vlieghe 2002), the role of 
bank capital in the propagation of economic 
shocks (Van den Heuvel 2004; Meh and Moran 
2004), and the implications of the rationing of 
business financing for investment and econom- 
ic activity in general (Bernanke, Gertler, and Gil- 
christ 1999; Christensen and Dib 2004). 


For example, a model of the Canadian economy 
based on the work of Iacoviello (2005) incorpo- 
rates financial frictions by assuming that some 
households are constrained by a liquidity short- 
fall. The amount that these households can bor- 
row is limited to a fraction of their real-estate 
wealth, which introduces a financial-accelerator 
mechanism to the household sector. Assume 
that a shock drives up housing prices, all other 
things being equal. This shock allows con- 
strained households to borrow more. They use 


11. See Pain (2003); Mawdsley, McGuire, and O’Donnell 
(2004); Hoggarth and Whitley (2003); and Virolainen 
(2004). 

12. See Pichette and Tremblay (2003), as well as Gauthier 
and Li (2006) for applications to the Canadian econo- 
my. Jacobson et al. (2001) and Cassola and Morana 
(2002) provide applications to other economies. 
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their additional funds to consume and invest 
more, which amplifies the effect of the initial 
shock on overall demand (this is called a finan- 
cial accelerator) and may create additional up- 
ward pressure on the prices of goods and 
services, including the price of housing. This 
type of approach could prove very useful for the 
analysis of financial stability, at least to the ex- 
tent that researchers are able to endogenize the 
other features of the financial system, especially 
the growth of speculative bubbles. Thus, the 
ideal model could distinguish between a specu- 
lative bubble and a rise in asset prices that is 
grounded in economic fundamentals. ! 


Moreover, markets appear to be afflicted with 
what Borio (2003) calls a “risk perception gap.” 
Indeed, risk-perception indicators suggest that 
risk is usually perceived as low during the 
growth phase of the business cycle and high 
during recessions. In fact, there is ample evi- 
dence that risk increases during periods of ex- 
pansion and is low when weaker agents have 
already declared bankruptcy. Markets appear to 
have difficulty integrating the externalities in- 
herent in business cycles. 


This phenomenon, which gives rise to a gap be- 
tween the prices of assets and their fundamental 
value, could contribute to the development of 
speculative bubbles in financial markets. Several 
researchers have attempted to better understand 
this perception gap in the assessment of effec- 
tive risk (Froot and O’Connell 2003; Gai and 
Vause 2004; Kumar and Persaud 2002; Tarashev, 
Tsatsaronis, and Karampatos 2003; and Misina 
2003). 


Conclusion 


The macroprudential approach provides a use- 
ful conceptual framework that central banks 
and other prudential authorities should not 
hesitate to employ to guide their efforts in ana- 
lyzing risk to the financial system. This concep- 
tual framework is not a theoretical or empirical 
model, however. Construction of such models 
should be a research priority. 


Significant progress has been made in the field. 
In this article, we have emphasized the promising 
nature of work that draws on the contingent- 


13. Scheinkman and Xiong (2003) provide an interesting 
example of this endeavour. 


claims approach and on modern econometric 
methods with little or no theoretical content, 
and have also pointed to the potential of sto- 
chastic dynamic general-equilibrium models 
with financial frictions. 


We believe that additional research into the fol- 
lowing areas will be particularly beneficial: 


e Application of the CCA to other sectors, 
such as households and pension funds, and 
the integration of sectoral risk into a mea- 
sure of risk in the entire economy. 


e Econometric analysis of panel data to exam- 
ine the linkages between relevant macroeco- 
nomic variables and various sectors of the 
economy. 


e Integration of several financial frictions into 
a single model. To date, most studies have 
tended to focus on one type of friction at a 
time. It would be interesting to look at the 
interaction of several types of friction within 
a single model. 


e Endogenization of speculative bubbles into 
dynamic general-equilibrium models. 
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Simulation Analysis: A Tool for Examining 
the Balance between Safety and Efficiency in 
Canada’s Large Value Transfer System 


Neville Arjani 


well-functioning large-value payment 
system (LVPS) is an integral compo- 
nent of any advanced financial system. 
In a market economy such as Canada’s, 
virtually all economic transactions ultimately 
involve the transfer of funds between a buyer 
and a seller. An LVPS provides the electronic in- 
frastructure necessary to facilitate exchanges of 
funds between participating financial institu- 
tions to discharge large-value payment obliga- 
tions on behalf of their own business and that 
of their customers. The Bank of Canada main- 
tains an active research program in this area, 
with specific emphasis on Canada’s Large Value 
Transfer System (LVTS).! This research contrib- 
utes to the Bank's broader objective of fostering 
a safe and efficient financial system in Canada. 


Simulation analysis is a recent development in 
payment systems research. Simulation models 
are a useful tool since they can often be calibrat- 
ed to replicate a specific LVPS environment. 
These models can then be used to assess the im- 
pact of changes in the structural arrangements 
and decision parameters of an LVPS without 
causing any costly disruption to the operation 
of the actual system. There is growing interest 
among central banks in using simulation analy- 
sis to conduct research on payment systems. As 
a contribution to this initiative, the Bank of Fin- 
land has developed a general simulation appli- 
cation, called BoF-PSS2, and is offering this 


1. The LVTS is owned and operated by the Canadian 
Payments Association (CPA). On average, approxi- 
mately Can$140 billion is transferred through the 
LVTS each day. The Bank of Canada and 14 deposit- 
taking institutions participate in the system. The 
Bank of Canada also supplies the means of settle- 
ment and maintains oversight responsibility for the 
LVTS with a view to controlling systemic risk. For 
more information on the LVTS, see Dingle (1998) 
and visit the CPA website at www.cdnpay.ca. 


software to other central banks free of charge.? 
The BoF-PSS2 is currently being used by over 
30 central banks. The Bank of Canada has 
recently adopted the BoF-PSS2 and is calibra- 
ting this application to simulate the LVTS 
environment. 


The Bank can use simulation analysis to under- 
stand the trade-off between safety and efficiency 
in the LVTS.° Improving safety and enhancing 
efficiency are the primary public policy objec- 
tives with respect to the design and implemen- 
tation of an LVPS. A payment system should be 
safe in the sense that any disruptions within it 
do not spread to the broader financial system. 
At the same time, for its users, the payment sys- 
tem should provide a cost-effective means of 
sending payments. A system that is too safe 
(and therefore more costly) may discourage fi- 
nancial institutions from using it, and may in- 
stead lead them to resort to less-costly and more 
risky arrangements for sending payments. 


There are different types of risks and costs inher- 
ent in an LVPS, and multiple trade-offs between 
safety and efficiency typically exist within each 
system.“ This article focuses on a fundamental 
safety-efficiency trade-off—between settlement 
delay and intraday liquidity—with specific 
application to Canada’s LVTS. Potential 


2. The Bank of Canada is grateful to the Bank of Finland 
for developing the BoF-PSS2 and for allowing other 
central banks to use it. 

3. Simulation techniques have been used by central 
banks for other types of payment systems research, 
such as stress-testing. Leinonen (2005) discusses sim- 
ulation research conducted by central banks world- 
wide. 

4. The risks most often cited in large-value payment sys- 
tems include credit and liquidity risk, legal risk, oper- 
ational risk, and systemic risk. See BIS (1997). 
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improvements to this trade-off will also be dis- 
cussed. This article shows how simulation anal- 
ysis can be used to evaluate such a trade-off 
using actual data on LVTS transactions and cred- 
it limits. It also shows how simulation analysis 
can be used to test hypotheses regarding im- 
provements in the trade-off. In accomplishing 
this, the usefulness of the BoF-PSS2 as a research 
tool will be highlighted. The article concludes 
with some caveats related to the simulation 
analysis and suggestions for future research. 


Settlement Delay and 
Intraday Liquidity in an 
LVPS: The Trade-Off 


The nature of settlement delay in 
an LVPS 


Participants in a large-value payment system 
typically maintain a daily schedule of payments 
that they must send through the system on their 
own behalf and on behalf of their clients. Pay- 
ments must be completed by a certain time each 
day, where the time that a specific payment is 
due is determined as part of the underlying eco- 
nomic transaction. Most payments must simply 
be transferred by the end of the day. However, 
some payments sent through an LVPS are time 
sensitive. These may include payments related 
to the settlement of final funds positions in other 
important clearing and settlement systems, as 
well as payments associated with the daily 
implementation of monetary policy. Time- 
sensitive payments must be sent by a specific 
time each day. 


Payment finality is achieved when an LVPS pay- 
ment sent from one participant to another can- 
not be revoked or unwound under any 
circumstances, as in the case of participant in- 
solvency. A key feature of a modern LVPS is that 
these systems offer immediate intraday finali- 
ty—in other words, payments are considered fi- 
nal immediately upon being processed by the 
system.? As a result, recipients of payments can 
make prompt use of these funds without any 


5. The discussion here focuses on the “modern LVPS,” 
which refers to real-time gross settlement (RTGS) and 
RTGS-equivalent LVPS, such as Canada’s LVTS. For a 
complete description of these systems, see BIS (1997, 
2005). 
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chance of a payment being subsequently 
revoked or unwound. 


This article defines settlement delay as a poten- 
tial time lag occurring between a participant's 
intended submission of a payment to the LVPS 
(i.e., when the payment is due) and when the 
payment becomes final (i.e., when it is pro- 
cessed by the LVPS). Settlement delays in an . 
LVPS are often related to the liquidity con- 
straints faced by participants that are associated 
with the provision of intraday credit. This will 
be discussed in greater detail below. 


The consequences of settlement 
delay in an LVPS 


Given the high speed and high value of daily 
payments processed through an LVPS, coupled 
with the fact that many of these payments are 
time sensitive, the costs associated with settle- 
ment delay can be potentially significant. 


A participant that is unable to meet its payment 
obligations when they are due may face certain 
costs because of the delay, such as reputation 
damage with its peers and, possibly, a loss of its 
clients’ business. For the intended receiving 
bank awaiting payment, not obtaining incom- 
ing funds when they are expected will result in a 
shortfall in its intraday funds position. If this 
participant is planning on using these funds to 
send its own payments, then those payments 
may also be delayed. A comparable disruption 
to the funds position of the receiving bank’s cli- 
ent is also likely, resulting in potentially broad- 
er consequences for economic activity. 


The existence of settlement delay may also in- 
tensify the potential losses associated with other 
risks in the LVPS, such as operational risk. An 
operational event (such as a computer outage 
that prevents one or more participants from 
sending payments) will likely have a larger im- 
pact in a case where a number of payments re- 
main unprocessed at the time the incident 
occurs (Bedford, Millard, and Yang 2005). Also, 
if faster, more efficient processing of payments 
helps to encourage greater use of an LVPS versus 
systems that are not as well risk proofed, it fol- 
lows that reductions in settlement delay may 
translate to lower systemic risk in the broader 
financial system. 
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Intraday liquidity in an LVPS 


Intraday liquidity refers to a participant's ability 
to meet its outgoing payment obligations in a 
timely manner. In today’s LVPS, participants re- 
quire intraday funds in order to send payments 
through the system. Maintaining intraday li- 
quidity, therefore, means having the funds 
available to complete payments as they become 
due. This is typically costly for participants. For 
example, an important source of intraday fund- 
ing for participants is the provision of intraday 
credit. If intraday credit was free and unlimited, 
participants could borrow funds any time they 
needed to send a payment, and no settlement 
delay would occur. However, although settle- 
ment delay would cease to exist in this case, 
lenders of intraday credit (typically central 
banks) would face large risk exposures vis-a-vis 
borrowers, which is not desirable from a public 
policy perspective. 


Consequently, intraday credit in an LVPS is not 
free and unlimited, but rather, is typically sub- 
ject to eligible collateral requirements (which 
may entail an implicit opportunity cost), explic- 
it interest charges, or caps on credit provision. 
These intraday credit constraints may limit par- 
ticipants’ intraday liquidity in an LVPS, thus in- 
creasing the potential for settlement delay in the 
system. 


The trade-off 


Consider a hypothetical reduction in the 
amount of intraday funding maintained by par- 
ticipants in the LVPS. What would be the impact 
of this reduction? It is anticipated that such a 
reduction would entail both a “cost” anda 
“benefit” to system participants. The benefit to 
participants is clear: a reduction in available in- 
traday funds will directly result in lower funding 
costs (e.g., reduced collateral requirements). 
However, participants rely on intraday funds to 
send payments to each other. Reducing the 
amount of funds available to a participant in- 
creases the likelihood that it may not have suffi- 
cient liquidity when its payments become due. 
Thus, the cost associated with this hypothetical 
reduction in intraday funding is a potential in- 
crease in the level of settlement delay in the 
system. 


Payments that cannot be processed when due 
because of a participant's lack of intraday 


liquidity may be held in that participant's inter- 
nal queue. Alternatively, these payments could 
be submitted to the LVPS and held in the sys- 
tem’s central queue if one is available. Under 
standard queuing arrangements, internally and 
centrally queued payments are released and 
processed on an individual basis when the 
sending participant's intraday liquidity im- 
proves to the extent that these payments can be 
processed. This increase in intraday liquidity 
may be a result of the participant receiving a 
payment from another participant or acquiring 
more intraday credit. 


It is also expected that the greater the amount of 
intraday funds removed from the system, the 
greater will be the magnitude of the accompa- 
nying settlement delay. The number of pay- 
ments becoming queued when due, and also 
their duration in the queue, will increase as 
intraday liquidity is further reduced. 


A graphical representation of the 
trade-off 


Following a general analytical framework pro- 
posed by Berger, Hancock, and Marquardt 
(1996), the trade-off between settlement delay 
and intraday liquidity can be characterized as a 
decreasing convex curve in delay-liquidity space 
(Chart 1). 


Each point in the space represents a possible de- 
lay-liquidity combination necessary to produce 
a given amount of payments. All points along, 
and above, or to the right of the curve represent 
feasible delay-liquidity combinations, given the 
current LVPS technology. Movements along the 
curve from right to left capture the idea that, as 
intraday funding is removed from the system, 
settlement delay is expected to rise at an increas- 
ing rate. Points below or to the left of the curve, 
although preferred, are currently unattainable 
and can be achieved only through some form of 
innovation in the LVPS technology. 


Improving the trade-off between 
settlement delay and intraday 
liquidity 

Given the potential consequences of settlement 
delay, an improvement in the trade-off is desir- 
able. An improvement is characterized by a re- 
duced level of settlement delay for each amount 
of intraday liquidity. This can be achieved either 
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through quicker processing of queued pay- 
ments or fewer payments having to be queued 
upon submission. Such an improvement is rep- 
resented by a downward shift of the trade-off 

curve closer towards the origin (dotted line in | ie ) 
Chart 1). 


As mentioned above, an innovation in LVPS 
technology is needed to improve the trade-off. 
The addition of a complex queue-release algo- 
rithm to the central queue represents one such 
innovation.° These algorithms are designed to 
simultaneously search for and offset batches of 
centrally queued payments. 


_Chart1  Trade-Off between Settlement 
Delay and Intraday Liquidity 


Under standard queuing arrangements, pay- 
ments are released from the queue individually Intraday liquidity (cost) 
when a participant's intraday liquidity is suffi- a iA BAERS oe 
cient for them to be processed. In contrast, un- 
der central queuing with a complex queue- 
release algorithm, the simultaneous processing 
and release of a batch of queued payments is at- 
tempted at regular intraday intervals. In this 
case, for the entire batch of payments to be re- 
leased from the queue, participants need access 
only to sufficient intraday funds to cover any 
possible net debit (negative) position resulting 
from the payment offset. 


With a complex queue-release algorithm, partic- 
ipants have lower funding requirements for the 
release of queued payments. Thus, even where 
intraday liquidity has been hypothetically re- 
duced in the system, the processing time for 
queued payments can be faster, and average in- 
traday queue length could decrease, compared 
with a standard queuing arrangement. 


Simulation Methodology 


It could be interesting to apply this concept to 
the LVTS environment, and simulation analysis 
facilitates such an exercise. Specifically, the BoF- 
PSS2 can be used to assess whether there is a 
trade-off between settlement delay and intraday 
liquidity in the LVTS, and whether the introduc- 
tion of a complex queue-release algorithm 
could improve this trade-off. This section out- 
lines the simulation methodology involved in 
this analysis, including a description of the data 
used, details of the operation of the BoF-PSS2, 
and how the analysis can be specifically applied 


6. For discussion related to the benefit of these algo- 
rithms, see for example BIS (2005) and Leinonen 
(2005). 


58 


Financial System Review 


in the LVTS environment. Box 1 provides some 
relevant background on the LVTS. Dingle 
(1998) contains a more thorough description of 
the system. 


It should be noted that the current version of 
the BoF-PSS2 does not contain bilateral credit 
limit (BCL) functionality (Box 1), which is an 
important component of the LVTS.’ The simu- 
lation model used in the analysis recognizes 
only multilateral credit limits, and this is con- 
sidered further in the concluding section. In ad- 
dition, the analysis focuses on Tranche 2 (T2), 
since it is the dominant payment stream in the 
bys? 


Description of the data 


Three months of data on LVTS T2 transactions 
and credit limits were collected between July 
and September 2004. Transaction data include 
the date and time that each transaction was sub- 
mitted to the LVTS, as well as the value of the 
payment and the counterparties involved in the 
transaction. It is assumed that the time stamp 
attached to each payment represents the intend- 
ed submission time of the payment. Data on 
credit limits include the value of the Tranche 2 
net debit cap (T2NDC) available to each partic- 
ipant, as well as the date and time that the value 
of the T2NDC is effective. The value of aT2NDC 
may change from day to day and also within 
each day. 


Description of the BoF-PSS2 


Although it does not have bilateral credit limit 
functionality, the BoF-PSS2 operates in a similar 
fashion to the LVTS. Payments are submitted for 
processing in order based on a time stamp. A 
submitted payment is processed by the simula- 
tor if the payment does not result in the sending 
participant incurring a net debit position that 
exceeds its T2ZNDC. Payments that cannot be 
processed upon submission because of a send- 
_ er’s lack of intraday liquidity are stored in the 
simulator’s queue. The BoF-PSS2 offers various 


7. Anew version of the BoF-PSS2 containing BCL func- 
tionality is expected to be available in early 2006. 
Bank of Canada staff are participating in the develop- 
ment of this new version. 

8. Onan average day, approximately 86 per cent of 
daily LVIS payment value and 98 per cent of pay- 
ment volume is sent through the T2 payment stream. 


Box 1 
Background on the LVTS 


In the LVTS, final settlement is guaranteed under all 
circumstances, thus virtually eliminating systemic 
risk. This is facilitated by the system’s real-time risk 
controls (net debit caps), collateral requirements, 
and a residual guarantee provided by the Bank of 
Canada.' Guaranteed settlement enables immedi- 
ate intraday finality on all payments processed 
through the system. 


The LVTS consists of two payment streams— 
Tranche 1 (T1) and Tranche 2 (T2). Each stream has 
its own risk controls and collateral requirements. 
Participants may use either stream to send pay- 
ments. T1 is a defaulter-pays stream, since any T1 
net debit position incurred by a participant must be 
fully secured with eligible collateral pledged by that 
participant. In T2, a survivors-pay collateral pool is 
used. At any time, there is sufficient T2 collateral 
pledged by participants to cover the largest possible 
T2 net debit position of any participant. The T2 
payment stream greatly economizes on partici- 
pants’ collateral requirements relative to T1. As a re- 
sult, the majority of daily payment activity in the 
LVTS is conducted in T2. 


In T2, participants have the ability to draw on a T2 
line of credit. Specifically, LVTS participants grant 
bilateral credit limits (BCLs) to each other. The val- 
ue of a BCL represents the maximum bilateral T2 
net debit position that the grantee may incur vis-a- 
vis the grantor at any time during the daily payment 
cycle. A participant's T2 multilateral intraday credit 
limit, known as its T2 net debit cap (T2NDC), is 
calculated as the sum of all BCLs granted to it mul- 
tiplied by a system-wide parameter (SWP), which is 
equal to 0.24.7 A participant's T2NDC represents 
the maximum multilateral T2 net debit position 
that it can incur during the daily payment cycle. A 
payment submitted to T2 is processed if it does not 
result in the sending participant incurring a net 
debit position exceeding either its BCL vis-a-vis the 
receiver or its T2NDC.° Participants are required to 
pledge eligible T2 collateral equal to the value of 
the largest BCL that they grant to any other partici- 
pant, multiplied by the SWP. 


1. In the unlikely event of multiple participant 
defaults in the LVTS, the Bank will exercise its 
residual guarantee to facilitate settlement by real- 
izing on available collateral and absorbing any 
residual loss. 

2. When the LVTS began operations in February 
1999, the SWP was equal to 0.30. Since then, it has 
been gradually reduced and has been equal to 0.24 
since March 2000. See LVTS Rule No. 2, available at 
www.cdnpay.ca. 

3. For more on LVTS risk controls, see Engert (1993) 
and McVanel (2005). 
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queue-release algorithms for users to choose 
from, representing alternative queuing arrange- 
ments typically available in an LVPS. 


The BoF-PSS2 generates a variety of time-series 
output reports when a simulation is completed. 
These reports include statistics on the number 
and value of processed and unprocessed pay- 
ments. Data on the use of credit limits, as well 
as the number and value of queued transac- 
tions, can also be observed. BoF-PSS2 users can 
choose the frequency at which these output data 
are generated. For instance, output statistics can 
be reported daily, as well as on an intraday basis, 
in intervals ranging from one to sixty minutes. 
Moreover, these output data are available at the 
aggregate system level and also at the individual 
participant level. 


Application to the LVTS 


Imposing a hypothetical reduction in partici- 
pants’ intraday liquidity is a key aspect of the 
analysis. In applying the analysis to the LVTS, 
this reduction is generated by lowering the in- 
traday credit available to participants. Holding 
BCL values constant, participants’ T2NDC value 
can be reduced by lowering the value of the sys- 
tem-wide parameter (SWP). Similar to the earli- 
er discussion, reducing the SWP is expected to 
entail both a cost and a benefit to participants. 
The former arises because participants will find 
it more difficult to meet their payment obliga- 
tions when they are due, since they become con- 
strained by their T2NDC more quickly and 
frequently during the day. Consequently, the 
level of settlement delay in the LVTS is expected 
to rise. However, a reduced SWP will also bene- 
fit participants since it lowers the value of T2 
collateral required and the related costs. 


The simulation analysis involves running two 
batches of eight simulations. Each of the simu- 
lations in a batch is characterized by a reduction 
of intraday credit available to each participant. 
To achieve this, additional datasets on credit 
limits are created over the sample period using 
lower hypothetical SWP values. Transactions 
data remain the same in each of the simula- 
tions, based on the assumption that partici- 
pants’ payment-sending behaviour remains 
unchanged during the analysis. 


LVIS participants generally utilize internal 
queues to manage the release of their payments 
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to the system. Internally queued payments are 
released whenever a participant's intraday li- 
quidity is sufficient for them to be processed. 
The first batch of simulations is meant to repli- 
cate, as closely as is possible, this internal queu- 
ing arrangement. To accomplish this, a standard 
queue-release algorithm has been specified in 
the BoF-PSS2. 


Three daily measures of settlement delay are cal- 
culated and averaged over the sample period for 
each of the simulations in the batch (i.e., for 
each level of intraday liquidity). These measures 
are as follows: 


1. Daily Proportion of Unsettled Transactions 
Value: This ratio is found by dividing the total 
value of unprocessed payments remaining in 
the queue at the end of the day by the total value 
of payments submitted by participants over the 
entire day. 


2. Daily System-Wide Delay Indicator: Adopt- 
ed from Leinonen and Soramaki (1999), this 
indicator can take on any value between 0 and 
1. A value of 0 is attained when all daily pay- 
ments are immediately processed with finality 
upon intended submission. A value of 1 is cal- 
culated when all payments become queued 
upon intended submission and remain there 
until the end of the day. 


3. Average Intraday Queue Value: This mea- 
sure represents the average intraday value of 
queued T2 payments. 


The objective in running the second batch of 
simulations is to assess whether the introduc- 
tion of a complex queue-release algorithm can 
improve the trade-off; i.e., reduce settlement de- 
lay associated with each amount of intraday li- 
quidity. The LVTS currently employs a central 
queue complete with a complex queue-release 
algorithm. With this algorithm, queued pay- 
ments are offset at regular intervals (every 

20 minutes) throughout the day. Under current 
LVTS rules, participants are not encouraged to 
use the central queue.” 


The second batch of simulations is therefore an 
experiment to assess whether increased use of 


9. LVTS Rule No. 7 states that participants can manage 
their T1 and T2 positions in real time, and should 
therefore attempt to submit only those payments that 
will pass the respective risk-control test. Visit 
www.cdnpay.ca for more information. 
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Chart 4 Average Intraday Queue Value 
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the LVTS central queue could potentially im- 
prove the trade-off. It is assumed that, under 
this alternative central queuing arrangement, 
participants no longer hold payments internally 
until they can be processed. Rather, all pay- 
ments are submitted to the LVTS when they are 
due. Any payments not processed immediately 
enter the central queue. 


For purposes of comparison, the same transac- 
tion and credit limits data are used in the sec- 
ond batch, and the same measures of settlement 
delay are calculated. The fundamental differ- 
ence between the first and second batches is that 
a complex queue-release algorithm similar to 
that in the LVTS is specified to run in the latter 
batch every 20 minutes. 


Simulation Results 


Simulation results are provided in Charts 2 to 4. 
Each chart shows two curves corresponding to 
the two batches of simulations. The curve de- 
noted “Internal queuing only” illustrates the re- 
sults of the first batch of simulations. The curve 
denoted “Central queuing” depicts results esti- 
mated under the alternative central queuing 
environment. 


The simulation findings confirm that a trade-off 
exists between settlement delay and intraday 
liquidity in the LVTS, and this relationship is 
consistent with the assumptions of the earlier 
graphical framework. Moreover, the introduc- 
tion of a complex queue-release algorithm is 
shown to improve this trade-off. Settlement 
delay in the second batch of simulations is 
reduced for each amount of intraday liquidity 
according to all three measures. 


The results indicate that the relative benefit of a 
complex queue-release algorithm (in terms of 
reduced settlement delay) increases as intraday 
credit availability is constrained further, reach- 
ing a peak when the SWP is equal to 0.06. In this 
case, the average proportion of unsettled T2 
transactions value is reduced by 9 percentage 
points or about $10 billion (Chart 2), the aver- 
age system-wide delay indicator is reduced by 
28 per cent (Chart 3), and average intraday 
queue value is reduced by 29 per cent or about 
$1.6 billion (Chart 4) relative to the first batch 
of simulations. 


The relative gains from the alternative central 
queuing arrangement begin to decline when the 
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SWP is reduced beyond 0.06. Close to half of 
the total value of daily submitted transactions 
remains unprocessed under both batches when 
the SWP is equal to 0.03 (Chart 2). At this SWP 
value, it is believed that participants’ intraday li- 
quidity is so constrained that only very small 
groups of queued payments can be processed 
each time the offsetting algorithm runs. 


A further result of this analysis is that the level 
of settlement delay increases only marginally as 
the SWP is initially reduced from its current val- 
ue of 0.24. This is an interesting finding, since 
maintaining participants’ intraday liquidity 
(and the avoidance of settlement delay) is per- 
haps the primary objective in determining the 
value of the SWP. A reduction in the SWP from 
0.24 to 0.18 is estimated to increase the average 
proportion of daily unsettled transactions value 
by only 0.15 percentage points under current 
internal queuing arrangements and 0.14 per- 
centage points under the alternative central 
queuing arrangement (see Chart 2). Similar 
results are observed with the other two delay 
measures. As has been mentioned, reducing the 
SWP also produces a benefit for LVTS partici- 
pants in the form of lower collateral require- 
ments. Specifically, a reduction in the SWP to 
0.18 reduces the total value of participants’ T2 
collateral required by about $750 million per 
day, on average, over the sample period, holding 
current BCL values constant. 


Summary and Future 
Research 


This research uses simulation analysis to exam- 
ine the trade-off between safety and efficiency in 
an LVPS. This article describes a fundamental 
safety-efficiency trade-off—between settlement 
delay and intraday liquidity—and illustrates 
how simulation techniques can be used to eval- 
uate this trade-off in Canada’s LVTS. Simulation 
results indicate that a trade-off does exist be- 
tween settlement delay and intraday liquidity in 
this system, and that this trade-off could be im- 
proved with greater use of the central queue and 
its complex queue-release algorithm. Moreover, 
the article shows that the SWP value could be re- 
duced to as low as 0.18 at little cost in terms of 
delayed settlement, regardless of whether use of 
the central queue is increased. 


It must be emphasized that these conclusions 
are preliminary, and the existence of certain 
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caveats indicates that further work is necessary. 
Perhaps most importantly, the current analysis 
assumes that participants’ payment-sending 
and bilateral credit-granting behaviour remains 
unchanged despite reductions in the SWP and 
changes in queuing arrangements. This assump- 
tion must be challenged. Further research on 
the factors underlying participants’ behaviour, 
and anticipated developments in the BoF-PSS2, 
are necessary to conduct more robust simula- 
tion analyses in future. 


Secondly, the article highlights the benefit of us- 
ing a central queue equipped with a complex 
queue-release algorithm. However, it is also 
necessary to identify and assess the potential 
implications of such a development, which may 
not be captured by the current simulation re- 
sults. For example, BIS (1997) argues that the 
availability of a central queue may motivate 
LVPS participants to take on increased credit 
risk. This could occur where participants have 
the ability to view information on expected in- 
coming payments in the central queue. A partic- 
ipant, observing that incoming funds intended 
for one of its clients are waiting in the queue, 
may choose to credit the client’s account with 
the value of these funds before they are received 
in the system. Thus, the participant would be 
exposing itself to credit risk until the payment is 
processed by the LVPS with finality. 


Finally, further research is required to assess 
whether the benefit of a reduced SWP (in terms 
of lower collateral requirements) is greater than 
the associated cost in terms of a marginal in- 
crease in settlement delay. This entails attempt- 
ing to quantify the (social) cost of settlement 
delay, and will likely depend on a number 
of factors including how time sensitive the 
delayed payments are. 
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Financial System Review 


Introduction 


ank of Canada staff undertake research de- 

signed to improve overall knowledge and 

understanding of the Canadian and inter- 

national financial systems. This work is of- 
ten pursued from a broad, system-wide perspective 
that emphasizes linkages across the different parts of 
the financial system (institutions, markets, and 
clearing and settlement systems), linkages between 
the Canadian financial system and the rest of the 
economy, and linkages to the international environ- 
ment, including the international financial system. 
This section summarizes some of the Bank's recent 
work. 


In “Endogenous Market Incompleteness with 
Investment Risks,” Césaire Meh and Vincenzo 
Quadrini use models of theoretical economies 
to study the macroeconomic and welfare impli- 
cations of institutional reforms that make avail- 
able financial contracts which provide the best 
insurance possible against idiosyncratic invest- 
ment risks. Indeed, investment activities are 
subject to important uninsurable idiosyn- 
cratic risks, which are pervasive in the macro- 
economy. The results confirm that the presence 
of these types of risks may lead to an under- 
accumulation of capital relative to that in an 
economy where such idiosyncratic risks can be 
fully insured. These findings imply that institu- 
tional reforms in Canada that make the use of 
state-contingent contracts (with payoffs condi- 
tional on the state of the world) more enforce- 
able can have important positive consequences 
for the overall welfare of Canadians. This paper 
thus supports the Bank’s efforts to promote the 
efficiency of the Canadian financial system. 


In many countries, including Canada, multiple 
regulatory agencies oversee the activities of de- 
posit-taking institutions. Multiple agencies are 
by no means the rule, however, and many 
countries have chosen to consolidate their bank 
regulatory regime. In “An Analysis of Bank 
Closure Policy under Alternative Regulatory 


Structures,” Greg Caldwell develops a theo- 
retical model of banking under alternative 
regulatory regimes. The aim of the paper is to 
determine which delegation of responsibilities 
between supervisory authorities facilitates an ef- 
ficient allocation of credit and proper risk man- 
agement among banks. The author shows that 
although regulatory structure is important, 
effectiveness requires the presence of market 
discipline. 


Over the last few years, the U.S. ability to 
finance its current account deficit has been facili- 
tated by massive purchases of U.S. Treasury 
Bonds and agency securities by Asian central 
banks. In this process, Asian central banks have 
accumulated large stockpiles of U.S.-dollar for- 
eign exchange reserves. In determining the opti- 
mal level of reserves, the monetary authority 
will seek to balance the macroeconomic adjust- 
ment costs incurred if reserves are exhausted 
with the opportunity cost of holding the re- 
serves. In “An Empirical Analysis of Foreign Ex- 
change Reserves in Emerging Asia,” Marc-André 
Gosselin and Nicolas Parent assess a panel of 
eight Asian emerging-market economies to see 
how much their current level of reserves differs 
from that predicted by the standard macroeco- 
nomic determinants. The authors use an econo- 
metric technique that formally addresses the 
weaknesses in prior studies on this topic. They 
observe that their model cannot explain the 
very strong pace of reserve accumulation in 
these countries over the last two years. The au- 
thors conclude that a slowdown in the pace of 
reserve accumulation is therefore likely, imply- 
ing negative risks for the U.S. dollar. However, 
the substantial capital losses that Asian central 
banks would incur if they were to drastically 
change their holding policy mitigate the risks of 
a rapid depreciation of the U.S. dollar triggered 
by such a move. 
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Financial System Review 


Endogenous Market Incompleteness with 


Investment Risks 


Césaire Meh (Bank of Canada) and Vincenzo Quadrini (University of Southern 


California) * 


n their review of the literature on financial 
structure and growth published in the first 
issue of the Financial System Review, Dolar 
and Meh (2002) argue that the legal sys- 
tem, the enforceability of financial contracts, a 
transparent accounting system, and transparent 
corporate governance all have a positive impact 
on macroeconomic performance. Consequent- 
ly, policy-makers should pursue institutional re- 
forms that deliver growth-enhancing financial 
services, such as those that lead to better sharing 
of the idiosyncratic (individual-specific) risks 
associated with investment activities. 


Indeed, investment activities are subject to im- 
portant, uninsurable idiosyncratic risks, and 
these risks are pervasive in the macroeconomies 
of both developing and developed countries. In 
the United States for instance, entrepreneurs 
and private investors face highly variable re- 
turns (Moskowitz and Vissing-Jorgensen 2002). 
Moreover, the incomes of entrepreneurs are two 
to four times more volatile than those of non- 
entrepreneurs. The survival rate of private firms 
is only 39 per cent over the first five years, and 
returns on investment vary widely among sur- 
viving firms. 


These large idiosyncratic risks are likely to have 
important consequences for macroeconomic 
performance and welfare, since privately held 
companies account for about half of produc- 
tion, employment, and corporate equity, in ad- 
dition to representing more than half the 
financial wealth of rich households. 


Objective 


Meh and Quadrini (2005) examine the macro- 
economic and welfare implications of 
institutional reforms that produce financial 


* — This report draws on a forthcoming journal article 
(Meh and Quadrini 2005). 


contracts which provide the best possible insur- 
ance against idiosyncratic investment risks. 
More specifically, the authors seek to determine 
the effect of such institutional reforms on aggre- 
gate capital accumulation and welfare. ! 


Methodology 


To address this objective, general-equilibrium 
models of three economies are considered?: 

(i) the complete markets economy, (ii) the op- 
timal contract economy, and (iii) the debt con- 
tract economy. In the first two, agents can sign 
optimal state-contingent contracts; i.e., con- 
tracts where the payoffs are conditional on the 
state of the world—defined according to wheth- 
er the entrepreneur's investment fails or suc- 
ceeds (idiosyncratic investment risks). These 
risks are independently distributed across entre- 
preneurs. When the project fails, the entrepre- 
neur receives an insurance payment, and when 
it is successful, the entrepreneur makes a pay- 
ment to the financial intermediary. By pooling 
a large number of entrepreneurs, the financial 
intermediary is able to provide insurance 
against idiosyncratic investment risks. The pro- 
vision of full or partial insurance by state- 
contingent contracts, however, depends on 
whether there is complete or incomplete 
information. 


In the complete markets economy, information is 
complete, and all actions of the entrepreneurs 
are observable. Therefore, full insurance against 
idiosyncratic investment risks is possible. This is 
the benchmark economy with which the others 
are compared. 


In the optimal contract economy, information is 
incomplete (asymmetric information), and the 


1. For further details, see Meh and Quadrini (2005). 
2. These general-equilibrium models are theoretical, 
not empirical, models. 
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Research Summaries 


entrepreneur's actions are not publicly ob- 
served. As a result, there is a moral-hazard prob- 
lem in the sense that the entrepreneur has an 
incentive to invest in riskier projects when in- 
surance is available. Because of this moral- 
hazard problem, the financial intermediary will 
structure the contract such that the entrepreneur 
has an incentive not to undertake projects that 
are too risky (i.e., the contract is incentive- 
compatible). Thus, the optimal state-contingent 
contract provides less than full insurance to the 
entrepreneur. Examples of such contracts are: 
options; credit derivatives, such as credit default 
swaps; and equity contracts.* Another practical 
example of a state-contingent contract is one 
that would share the funding of pension deficits 
between workers and the firm when a firm en- 
counters financial difficulty. 


Unlike the first two economies, the debt contract 
economy does not feature any state-contingent 
contracts. As a result, agents can sign only non- 
contingent contracts, where the borrower 
makes a pre-arranged payment regardless of the 
success or failure of the investment (that is, re- 
gardless of the investment risk). 


Results 


By comparing these three theoretical model 
economies, we show that: 


(1) In the two model economies with incom- 
plete markets (the debt contract economy and 
the optimal contract economy) the steady-state 
equilibrium, risk-free interest rate is lower than 
that in the complete markets economy. Howev- 
er, the aggregate stock of capital is lower than in 
the complete markets economy; i.e., there is 
under-accumulation of capital. 


(ii) Even with very large moral-hazard prob- 
lems, the availability of optimal state-contin- 
gent contracts brings the aggregate stock of 
capital and the equilibrium riskless interest rate 
very close to the corresponding levels in the 
complete markets economy. As a result, the 
availability of optimal state-contingent con- 
tracts increases welfare significantly. More 
specifically, the average welfare gains from the 
debt contract economy to the optimal contract 


3. The Economist (2005) provides further examples of 
credit derivatives (contracts that, for a fee, allow lend- 
ers to transfer to another party the risk that a firm will 
default) to share the risk in business activity. 
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economy are more than 2 per cent of aggregate 
consumption. 


The intuition behind the under-accumulation 
of capital results from the fact that the accumu- 
lation of capital is risky, and agents require a 
risk premium when markets are incomplete. 
The availability of optimal state-contingent 
contracts allows better insurance against invest- 
ment risks and, as a result, the risk premium de- 
creases and the demand for capital increases. 
Consequently, the use of state-contingent con- 
tracts can lead to an aggregate stock of capital 
that is very close to that in complete markets 
and substantially higher than the stock of capi- 
tal that would prevail when only non-contin- 
gent debt contracts are feasible. The provision of 
better risk sharing, coupled with the resulting 
increase in aggregate capital, leads to a signifi- 
cant increase in welfare. 


Discussion 


This result illustrates the importance of factors 
that make state-contingent contracts feasible. 
Among these factors, formal and informal insti- 
tutions play a central role. State-contingent con- 
tracts may not be extensively used in practice 
because enforcement may be highly inefficient 
and costly. For instance, the resolution of con- 
tractual disputes might be extremely long and 
uncertain. Substantial cross-country evidence 
indicates that the degree of contract enforce- 
ment is correlated with the degree of financial 
development.? In this study, the economy with 
state-contingent contracts can be interpreted as 
an economy in which financial markets are 
more developed, partly because of more effi- 
cient institutional enforcement. Thus, we argue 
that institutional reforms—for example, well- 
developed legal systems—that lead to greater 
contract enforceability can importantly im- 
prove welfare. Future research should establish 
which types of institutions facilitate or make 
possible the use of these contracts. 


Policy Implication 


Legal and regulatory policy should endeavour 
to create an environment where a wider variety 
of enforceable state-contingent contracts be- 
come available. This is one way that the Bank of 


4. See Levine (1997) and Dolar and Meh (2002) for 
reviews of the empirical literature. 


Financial System Review 


Canada can direct its efforts (through its adviso- 
ry role) to promote the efficiency of the Canadian 
financial system (Dodge 2005). 
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An Analysis of Bank Closure Policy under 
Alternative Regulatory Structures 


Greg Caldwell * 


any countries have multiple regula- 

tory agencies that oversee the activi- 

ties of deposit-taking institutions 

(DTI). In Canada, for example, the 
Office of the Superintendent of Financial Insti- 
tutions (OSFI) is responsible for prudential su- 
pervision, while the Canadian Deposit 
Insurance Corporation (CDIC) is responsible 
for managing the deposit insurance fund and 
for the resolution decision for a failed DTI. Mul- 
tiple agencies are by no means the rule, howev- 
er, and numerous countries have chosen to 
consolidate their bank regulatory regime. This 
raises the question of what trade-offs there 
might be from maintaining separate agencies 
versus amalgamation. 


This study develops a theoretical model of 
banking under alternative regulatory regimes. 
These regimes are defined by their organization- 
al structure, as well as by the closure and resolu- 
tion policy. Closure policy is a set of rules that 
describe the conditions under which a regulator 
or supervisor will intervene in the operations of 
a bank. Resolution policy describes the way in 
which a bank will be wound up in the event that 
it is closed. Various resolution options are de- 
scribed below. 


The study’s purpose is to determine which dele- 
gation of responsibilities between supervisory 
authorities facilitates an efficient allocation of 
credit and proper risk management among 
banks. The effect of separating the closure and 
resolution decisions between two agencies (a 
dual regime) instead of keeping both decisions 
within a single institution (a meta-regulatory re- 
gime) is analyzed. 


The study incorporates two standard features of 
banking models: moral hazard and market 


* — This article summarizes a recently published Bank of 
Canada working paper (Caldwell 2005). 


discipline. Moral hazard exists because the owners 
of a bank can be tempted to choose an exces- 
sively risky loan portfolio. When the majority of 
its creditors (i.e., depositors) are insured by a 
third party (the deposit insurer), then the bank 
bears little of the downside risk associated with 
its lending choice and has an incentive to take 
such risks. If its loans perform badly, the owners 
of the bank have the option to exit, leaving the 
deposit insurer to bear the residual costs of the 
bank’s failure. 


A supervisor can mitigate these incentives by es- 
tablishing capital requirements for banks. Bind- 
ing capital requirements provide the bank with 
an incentive to more efficiently manage the risk 
inherent in its assets. In this case, if the loans 
perform poorly, the owners' capital will be ex- 
hausted first, before the deposit insurer incurs 
any losses. This study finds that higher capital 
requirements do, indeed, reduce risk shifting. 
However, the cost of increasing capital require- 
ments is reduced intermediation. Namely, some 
welfare-enhancing projects will be abandoned 
by banks that are not willing to set aside the req- 
uisite amount of capital. 


Market discipline, the second feature modelled 
in this study, is represented by the amount of 
uninsured deposits that a bank accepts relative 
to the amount of its insured deposits. Unin- 
sured depositors bear some of the risk in a 
bank's lending decision, while insured deposi- 
tors do not. Consequently, uninsured deposi- 
tors will demand greater compensation for that 
risk. Since this increases the bank’s cost of fund- 
ing, it may reduce its incentives towards exces- 
sive risk taking. 


Combinations of market discipline and capital 
regulation are interwoven in the various regula- 
tory regimes. This research shows that although 
regulatory structure is important, effectiveness 
requires the presence of market discipline. 


fa 
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Closure and Resolution 
Policy 


Regardless of the regulatory regime, regulators 
are modelled in this study as having to choose 
conditions under which a bank will be closed. 
The same factors that determine insolvency in a 
commercial enterprise affect the decision to 
shut down a bank. But concerns about financial 
stability, together with the perceived “special- 
ness” of the banking sector further complicate 
the policy for closing a bank. More recently, a 
trend in developed countries has been towards 
early-intervention policies, whereby the bank is 
shut down by supervisory authorities well be- 
fore it becomes insolvent.! This trend reflects 
several factors, including historical experience 
with forbearance, by regulators; excessive gam- 
bling by banks that were, in fact, insolvent; and 
a recognition that accounting measures of bank 
capital, based on historical costs, may be inac- 
curate and potentially misleading. 


Once a bank is closed, the model enables the re- 
gime to choose between two resolution options: 
liquidation, whereby the bank's assets are sold 

off and funds are retrieved by creditors based on 
a predetermined ordering; or purchase and as- 

sumption, where the bank is recapitalized by au- 
thorities and then merged with a healthy bank. 
With the second option, there is a multitude of 
possible acquirers, but this is left unmodelled.? 


Either resolution option has its trade-offs. Ifa 
closed bank is liquidated, there is an assumed 
recovery cost. This could be explained by asym- 
metric information problems with bank loans. 
In particular, the purchaser of the failed bank’s 
loans does not know the quality of the borrow- 
ers as well as the originating bank. Consequent- 
ly, liquidation can be costly since assets are sold 
off. If, instead, the bank is merged with another, 
there is less need to sell off the entire portfolio 
of assets. Creditors tend to receive more favour- 
able payoffs under mergers. 


1. In an early-intervention regime, a bank is closed if its 
capital falls below a predetermined threshold or if 
the supervisor judges that insolvency is a material 
risk. For a discussion of the evolution of the safety 
net in Canada including the early-intervention frame- 
work, see Engert (2005). 

2. The bank could remain separate but with new man- 
agement; another private bank could acquire it; or it 
could be nationalized. Each of these options share 
some notion of recapitalization. 
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These arguments suggest that merging a failed 
bank after closure is efficient. But this does not 
necessarily imply that a merger policy is opti- 
mal. If a bank's creditors do not believe that it 
will be liquidated, if closed, they will not de- 
mand as much compensation for risks incurred 
by the bank. Consequently, the incentives for 
the bank to take risks are heightened by the im- 
plicit guarantee associated with a resolution 
policy of mergers. This leads to increased risk, 
since the lending decisions of the banks will not 
be as as prudent as they would if banks faced a 
greater likelihood of liquidation after closure. 


Choice of Regulatory Regime 


Given the choices involved in closure and reso- 
lution, what is the socially optimal regulatory 
regime for the various agencies that make these 
decisions? The academic literature provides 
some guidance about when to close a bank 
(Acharya and Dreyfus 1989) and whether a cen- 
tral bank or supervisor should have this respon- 
sibility (Repullo 2000; Kahn and Santos 2001). 
There is little guidance about the optimal reso- 
lution regime, however. On the policy side, Gar- 
cia (1999) discusses issues concerning 
coordination between supervisors, central 
banks, and deposit-insurance agencies. He con- 
cludes that there is considerable heterogeneity 
in regime choice across countries. 


This study endogenizes the choice between two 
regimes: a dual regime and a meta-regulatory re- 
gime. In a dual regulatory environment there is 
a separation of responsibilities between the su- 
pervisor and the deposit insurer. The former is 
responsible for establishing minimum capital 
requirements and thresholds for intervention 
(i.e., closure). The latter is responsible for the 
resolution decision. In a meta-regulatory re- 
gime, all these responsibilities lie with a single 
supervisory agency. 


Although regime is important, the objective or 
mandates of the decision makers also affect the 
eventual outcome. This study assumes that the 
supervisor is concerned with choosing the regu- 
latory regime that maximizes the expected over- 
all wealth of all participants. Better regimes 
have better possibilities for expected wealth, 
since banks are given incentives to take on 
efficient levels of risk. Namely, the private gains 
of bank intermediation are aligned with the 
public benefits. 
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Conversely, the deposit insurer's objective is to 
protect insured depositors but also to resolve 
closed banks in a manner that is the least costly 
to the agency. The result of these separate man- 
dates is that when a deposit insurer must deter- 
mine the resolution decision, it tends to lean 
more towards liquidation than a bank supervi- 
sor would. This tendency reflects the deposit in- 
surer s narrower mandate for protecting insured 
depositors and itself from losses. 


Conclusion 


This study found that regimes that separate the 
supervisor from the deposit insurer always per- 
form at least as well as the amalgamated meta- 
regulatory regime. The meta-regulator’s objec- 

tives increase its proclivity towards the choice of 
merger for a failed bank. This weakens the in- 

centives of uninsured creditors to discipline the 
bank's risk taking. The consequence is a greater 
likelihood of bank failure, unless the meta-reg- 
ulator imposes stronger capital requirements. 


The least costly resolution (the resolution objec- 
tive of an independent deposit insurer) might 
not be as efficient a choice in a world where a 
bank has actually failed; however, this study 
found it to be more efficient prior to indications 
of a bank failure, since it mitigated excessive risk 
taking by banks. A further benefit is that the su- 
pervisor need not impose strong capital require- 
ments to get the most efficient level of risk 
taking and credit allocation. 


The dominance of the dual regulatory regime 
over meta-regulation was found to rest on the 
exercise of market discipline. If the proportion 
of uninsured to insured deposits reached a crit- 
ical mass, then the dual regulatory regime out- 
performed the meta-regulator. Until this 
threshold was achieved, the greater threat of 
liquidation under a dual regulatory regime 
failed to have any impact on the incentives for 
risk taking by banks. 
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An Empirical Analysis of Foreign Exchange 
Reserves in Emerging Asia 


Marc-André Gosselin and Nicolas Parent 


ver the last few years, the U.S. ability 

to finance its current account deficit 

has been facilitated by massive pur- 

chases of U.S. Treasury Bonds and 
agency securities by Asian central banks. As a re- 
sult, Asian central banks have accumulated 
large stockpiles of U.S.-dollar foreign exchange 
reserves. 


In theory, a country holds reserves as a buffer 
stock to smooth unexpected and temporary im- 
balances in international payments. In deter- 
mining the optimal level of reserves, the 
monetary authority will seek to balance the 
costs of macroeconomic adjustment incurred if 
reserves are exhausted with the cost of holding 
reserves. Reserve hoarding entails sterilization 
costs stemming from the negative spread be- 
tween the interest earned on reserves and the in- 
terest paid on the country’s public debt. 
Moreover, if capital flows are not sterilized, sus- 
tained accumulation of reserves will, at some 
point, generate inflationary pressures that could 
threaten domestic financial stability. If Asian 
central banks decide to stop accumulating ULS.- 
dollar reserves, they could trigger an abrupt de- 
preciation of the U.S. dollar. Given the potential 
impact on global interest rates, economic 
growth, and financial stability, the issue of 
Asian reserve accumulation is of considerable 
importance. 


Our objective is to assess the degree to which 
the current level of foreign exchange reserves 
held by Asian central banks diverges from that 
predicted by the standard macroeconomic de- 
terminants.! To do so, we estimate a long-run 
demand function for reserves in a panel of eight 
Asian economies: China, India, Indonesia, 


1. In the literature, reserves are modelled as a function 
of economic size, current account vulnerability, capi- 
tal account vulnerability, exchange rate flexibility, 
and opportunity cost. 


South Korea, Malaysia, the Philippines, 
Singapore, and Thailand. 


The International Monetary Fund (IMF 2003) 
uses a simple empirical model based on various 
determinants of reserve holdings to study a pan- 
el of 122 newly industrialized emerging-market 
countries. Predicted values from the Fund’s 
model indicate that the acceleration in reserve 
accumulation in emerging Asia in 2002 was 
well in excess of expectations based on funda- 
mentals. 


The IMF study suffers from a number of short- 
comings in our view. First, although the time se- 
ries used are clearly not stationary, statistical 
inference is based on the assumption that the 
data are stationary.” Second, although there is 
evidence that Asian countries have increased 
their level of reserves for self-insurance purpos- 
es in the aftermath of the Asian financial crisis 
(Mendoza 2004; Aizenman, Lee, and Rhee 
2004; Aizenman and Lee 2005), the IMF model 
does not allow for a structural break in the esti- 
mated demand for reserves. By using the panel 
cointegration tests of Pedroni (1999) as the ba- 
sis for the specification and estimation of our 
long-run demand function for reserves and by 
allowing for structural breaks, we formally 
address these issues. 


Results 


Using data from 1980 to 2003, we find that the 
level of reserve holdings is a function of GDP, 
the ratio of imports to GDP, the ratio of broad 
money to GDP, the volatility of export receipts, 
as well as a break in the coefficient of imports to 
GDP, and a break in the coefficient of broad 


2. It is well known in time-series econometrics that 
t-statistics of spurious regressions are invalid. Statisti- 
cal inference in the existing literature on foreign 
exchange reserves ignores this fact. 
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money to GDP in the post-crisis period. By ac- 
counting for a positive structural break in the 
demand for international reserves by Asian cen- 
tral banks in the aftermath of the financial crisis 
of 1997-98, our model allows for a higher level 
of long-run reserves in the post-crisis period. 
While the Fund concludes that reserves in 
emerging Asia were in excess of their long-run 
level by US$73 billion in 2002, we find that re- 
serves were essentially in line with their deter- 
minants that year. Nevertheless, our model 
cannot explain the large accumulation of inter- 
national reserves by these countries in 2003 and 
2004. 


Reserve holdings in emerging Asia as a whole were 
above the level predicted by their determinants 
by US$52 billion in 2003 and by US$112 billion 
in 2004. China accounts for most of the increase 
in the reserves gap from 2003 to 2004. Further- 
more, the error-correction equation associated 
with this cointegrating vector reveals that the re- 
serves gap closes at an average rate of 56 per cent 
per year over the sample. These results suggest 
that, everything else remaining the same, a 
slowdown in the speed of accumulation of 
reserves is likely. 


Implications for the U.S. 
Dollar 


Our findings imply potential downward pres- 
sures on the U.S. dollar. But although the error- 
correction model suggests that adjustment 
could be relatively quick, changes in holding 
policies might actually be very gradual in the 
current context. Indeed, the amount of reserve 
assets held by Asian central banks is so large that 
any change in holding policies could have a 
substantial impact on the U.S. dollar and, con- 
sequently, on the balance sheets of Asian central 
banks. To avoid large capital losses, Asian cen- 
tral banks will be very cautious when slowing 
the rate of reserve accumulation. The recent an- 
nouncement by the Bank of China to peg its cur- 
rency against a basket of currencies reflects this 
cautious approach. As a result, the chance of a 
rapid depreciation of the U.S. dollar triggered 
by Asian central banks is not very high. 


The currency composition of reserve stocks may 
pose an additional risk for the U.S. dollar. Di- 
versifying away from the dollar would reduce 
capital losses in the event of a reduction in 
reserve holdings (autonomous or coming from 
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a currency revaluation). But the currency com- 
position of reserves in developing countries is 
remarkably stable over time. It is determined by 
factors that display substantial inertia, such as 
the choice of currency peg, the identity of the 
dominant trade partner, and the composition 
of foreign debt (Eichengreen and Mathieson 
2000). A radical currency reallocation of re- 
serves is thereby not very likely to happen with- 
in a short time. Hence, although the outlook for 
the U.S. dollar may not be favourable from the 
perspective of the currency composition of re- 
serves, risks of an abrupt depreciation in the 
U.S. dollar coming from this source remain 
limited. 
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